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@ 1/t-diazepine derivative and its pharmac utical use. 

@ A triazolo-1 .4-di-azepine compound of the below given formula and a pharmacologically acceptable salt 
thereof are disclosed and useful in the pharmaceutical field, especially to allergic diseases. 




in which R1 and R2 are hydrogen or an alkyi, R3 is hydrogen or a halogen, R4 Is hydrogen or an alkyl. X is 
-0C0-. -NHCO-, -CO or others and Y is a cycloalkyl. a cycloalkylalkyl. an alkynyl or others. 
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1,4-diazepine derivative and Its pharmaceutical use 
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The invention provides a new 1 ,4-diazepine derivative and a pharmacologically acceptable salt thereof, 
a process for preparing it and the pharnnaceutical use. The compound and the salt have an excellent 
medical activity. 



In recent years, a platelet activating factor (hereinafter referred to simply as PAF) has attracted much 
attention and its relationship with various diseases is now being clarified. Now, it has been assumed that 
PAF takes part in not only inflammation, but also DIG, endotoxin shock, asthma, ulcers In alimentary canal, 
hepatisis and the rejection at the time of organ transplantation. In addition, attention has been drawn to as a 
mediator which is one of anergic reaotions. 

Under these circumstances, there have been made rnvestigaticns on compounds having the anti-PAF 
activity. Among these compounds, a 1,4-diazepine compound having the anti-PAF action has beer, 
proposed, for example, in Japanese Laid-open Patent Application No, 63-33382, However, a satisfactory 
anti-PAF agent which is adapted, particularly, for allergies such as asthma has not been developed yet. 

Accordingly, we have continued investigations and studies over a long term with respect to 1,4- 
diazepine derivatives which have not only an excellent PAF-lnhibiting activity, but also a long activity. 



(Summary of the Invention) 

We made intensive studies over a long term in order to attain the above object and, as a result, found 
that the purpose could be achieved by 1,4-diazepine derivatives defined below or pharmacologically 
acceptable salts thereof. The present invention has been accomplished based on the above finding. 

The invention provides a triazolo-1,4-di-azepine compound of the below given formula and a pharmaco- 
logically acceptable salt thereof. 



(wherein and are the same or different and represent a hydrogen atom or a lower alkyi group, R^ 
represents a hydrogen atom or a halogen atom. R* represents a hydrogen atom or a lower alkyI group. X 
represents 

(a) a group of the formula 

o 

II 

-o. C 

(b) a group of the formula, 



(Prior Arts) 




0 



II 



wherein R^ represents a hydrogen atom or a lower alkyl group. 
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(c) a group of the formula, 

(d) a group of the formula, 



w 



I 

II 
U 



(wherein represents a lower alky) group), 
(e) a group of the formula. 



75 



20 
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II 

II 
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n is an integer of 0 or 1 , and Y represents 



group. 



30 



I 

Cl|3-C-(CH2)t 
CN 



in which R7 is hydrogen or methyl and r is zero 1 or 2 
35 (5) a group of the formula. NC-(Cll2)p-. (wherein p is an'integer of from 1 to 6) 

WnSr^^cSaS" ""^ ^ <«"™'" • P^-.' S-P 0, . 0,0.0*, „ 



40 



(8) a group of the formula. 



45 



(9) a group of the formula 



50 



> N-SOs-|j-. 



66 
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5 



CH-C-Cil. -X^^ 

(11) a group of the formula. 



U 

'O^H -CH,-HH-C -0-Ctl,-C"C-CU, 



w 

(12) a group of the formula. 



75 



Q 

1! 



Q N -C-O-Cllt-C-C-CH, 



(13) a group of the formula, 
20 fY*^"^*^"" 



(14) a group of the formula, 

25 



45 

in which t is 1 or 2, (19) 



50 



55 



(20) an arylalltyl. 

(21) an arylalkenyl, 
(22) 



30 

(15) a lower aikyi group, or 

(16) a cycloalkylalkenyl group, 
(17) 

35 / \ 

'0^^-O-(CH2)s- 



in which s is 1 or 2, (18) 

40 



q' -(CH2)t- 
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10 



RIO Rll 

, lower alkyl E is an alkenylene and u is zero or 1 . 
u „„i ni 1 is hydrogen or a lower aiKyi, c .o 
in which BIO is hydrogen or phenyl, R1 1 's hyor 

. . 1 nr 2 orovided that when X is 
. , „ ...,cMP... .} is oxygen or sulfur, k is zero. 1 or 2, pro 
inwhichGi5analkenyle^eu,-u^-.- 

o « n 

II " , X r- or (e) -S-. 

" »u\ -N-r.-. (c) or vci 



or (23) 

" -G- 



20 



0 



Y is a group selected from (1) to (14). and when X is 

OR" 

25 1 

(d) -0-P-. 
11 
0 

30 



40 R3 is chlorine. R1 is hydrogen, R4 i3 mex 



combinations: 
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so 
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ClU 0 
i li 

NC-C-O-C 
I 

.CH, .. 



10 



CiU Q 
I il 
NC-C-O-C- 
I 

CII3 
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0 

■• II 

CII=CII-C 



[)>-CII=CII-C- 
0 

P>-(CIU)>-C- 



II 



H 



30 



35 



[>— CIU Nile - 



H 



40 



45 



SO 



0 

II 

Cll=C-ClhCII,0-C- CH. 



Q 
II 

NCCIIaCIUClUOC - 



CH. 



ss 
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n 



CH3 



20 



25 



. .nH a friazolo-1 4-di-azepine compound of the below given 

same manner as shown above: 

S ■ 

'i. 



35 



. • wi„nin 1 4-di-azeoine compound of the below given fonnnula and 
A third comound of the invention .s a t"f ""^'^'f ^ „ r° Rg, r3. R4 are defined in the same 
phamiacologically acceptable salt thereof m which Y. X. n. 



40 



a 

manner as shown above: 
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The invention provides the P^'^^^^^ V« effective amount of the compound 

invention a phamnaceutical <=°"^P°='''°" "f^Jma^rS acceptable carrier. A method for treahng a 
or the salt thereof, defined above and f /'^"J^Xch comprLs administering a pham,acolog.cally 
disease against which anti-PAF ^^^l^'J'^^, ^'Sined above. The disease is an allergic disease 
effective amount of the compound or the salt thereoi as 



such as athma. 
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linear or branched alM group ' '°J^^g,w. an Isobutyl groop. a sac-butyl group, a 

en elhyl group, a propyl group, an .eop opy ^^^^^ % jroup. a «-p.ntyl group, a 

lert-bulvl group, a pontyl group (amyl group). f^^J^,^, , no„i group, an ieohexyl group, a 
innelhylburyl group.. 2-.n.*y*.;lylgr»P.' <2-^^^ ,.,^,n,ethylbutyl group, a U- 

,.„»Wpan«l group. . fT'^y'SS S.' « . .3™!Si?9rouP. a 2.Mlmomylbu,yl group a 3.3- 

L methyl group is most preferred ^^^^ 3 7 ^g^bon atoms such as for 

The cycloalkyl group defined by Y .5 ^jycloakyi group « ^^^^^ cyclopropyl. cyclobutyl 
example, cyclopropyl. -Vciob"tyl. cyc^pen^^^^^^^^^ 

, and cyclopentyl are most Preferred Jhe ^J^^^'^^Jl^^ above-Indicated cycloalkyl group. Typ,ca. 

„a,::eeto»W-9^^ 



group. 



25 



30 



r>-CH=CH- . O-CH-Cll- . 



» T« a^vnvl g^up IS a group -« bas^.J » e ^ S^ot-SHTcr-^^^ 
thereof. Typical alkynyl groups include, for example, on o o 2 . 
CHsC-CHz-CHz-CHz-CHz-.^ 

CH3. 

HC-CtC- . 

I 



CH 



3 



55 



1 ... ... «nd CH,-CaC-CH... Of these. CH^C-CH.-. CH.C-CH.-CH.- 

In the formula (4), 

CHa-C-CCH^)^" 
I 

CN 



CH 

rr-H CH- CH,-C.C-CH!-CH,-. »M CH,-0.OCH,-. 01 
SSS;r-0.^-CH,:^C>«-CH,.CH,-CH...romos.pre»,r,d. 

In the formula (4), 

R 



for Y, R' is most preferably a methyl group. 

9 



EP0 367 110 A1 



In the formula (5). p is from 1 to 6m preferably from 1 to 4. 

In the formula (6). q is from 0 to 6. 3 henyl group i 

,„ ^ (^^ aMV. ^J^^^ ^i:, ^ ^ 0. 



or a 



cycloalkyl group is 
5 following formulae 



CH = C 




^„ below 

20 



in (9). R« and may form a ring along with a nitrogen atom. Specific examples of the ring are shown 



A-/ 

25 




30 



36 



AS descrioed before, when X represents a group of the formula. 

OR* 

I 

-0-P-. 



40 



Y is a lower alkyi group, preferably a methyl ^,3^, o„ the phenyl a substituent such as 



an 

Includes the following two 



45 

</y-Ln=uti- \—/ 

CH; 

'° The group (22) for Y preferably includes the following three: 



55 » / 

CHi 
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The group (23) for Y preferably includes.the following two: 
,„ ^ practic Of the inven«on. .ost preferable group represented by X is a group of the formula (a) 



o 

. & -C-. A more preferable group is of the formula (b). 

0 

II 

, -N-C- 
I 



Preferably, groups of the formula (c), 

20 Q 

. C-. or the formula (d), 

OR* 

I 

25 -0-P- , 

11 

0 

Structural formula 



35 



40 




(A) 



" Wherein R'. ^, V have, respectively, the same meanings as defined before where the most 

^referle group represented by Y is a group of the formula. 



R"' 

I 

so 



CHs-C-CCH^)^- ^ 
CN 



55 . . 1 or 2 a arouD of the formula. NC-(CH2)p- wherein p is an 

and is a methyl group. 
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10 




(B) 



cycloalkylalkenyl group, a group of the formula. 

75 



CK = CH- . 



f^Tol-le .roup o, =™p«und, «. «o« o- ch»«icA ^r"*"* '"""I' « 



25 



0 \ N 

II ^ .S. J-/ 
Y-N-C- 

30 I 



ouc.k:: - 

A-.- 



35 



wherein R- R3. R^ R^ and Y have, respeotively; the same meanings as defined before where the most 
preferable group represented by Y is a group of the fomiula, 



40 



1 

CHs-C- . 
I 

CN 



45 



Wherein R' represents a hydrogen atom or a methy. group, a group of the formuia. NC-<CH3)p- wherein p is 
an integer of from 1 to 6. or an alkynyl graup. preferable that R' is a 

Taking notice of R' and R^ in the compound group (I) «^ '7"^"' particularly shown 

so hydrogen atom and R^ is a lower alkyl group, particularly a methyl group. This 
by the following general formula 



55 
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10 



,, , n3 rpnrp<qents a hydrogen atom or a halogen atom, R* 

wherein represents a lower alkyi group. ^JP^^^J"*"^ 
represents a hydrogen atom or a lower alkyI group. X represents 



75 



(a) a group of the formula. 



0 
II 

-0- C-. 

(b) a group of the formula, 

0 

20 H 

-N-C- , 

1 

25 

wherein R= represents a hydrogen atom or a lower alkyl group. 

(c) a group of the formula, 
o 

- C -, or 

(d) a group of the formula. 

OR* 
I 

-0-P-' 
11 
0 



40 



(3) an alkynyi group. 

(4) a group of the formula, 



I 

CHa-C-, 

I 

CN 



■ HS-EHSr^S^^^f— 

^group'and a morpholino group arjd c, . ^ int^er o^^m O^to 6, ^ ^^^^^ ^ ^^^^ 

(7) an aikynyt group having from 1 to e caroon aw 



joined to any carbon atom). 
(8) a group of the fonmula, 
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10 



-o- 



5 (9) a group of the formula. 



) N-SOs-B- 



R 



e 



(10) a group of the formula. 



CH 



20 (1 1 ) a group of the formula, 

0 

25 

(12) a group of the formula. 



30 



0 



(13) a group of the formula, 



(14) a group of the formula. 




(15) a lower alky, group, or (16) a cyCoalkylalkenyl group, provided that when X is 
^ ^ n 0 ° 

« H II " 

(a) -0-C-. (b) -N-C-. (c) -C-. or (e) -S-. 

50 



Y is a group selected from (1) to (14). and when X is 



55 
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OR" 
1 

(d) -0-P-. 

II 
0 



JO 



- n Y is an alKvnvl group of (3). In addition. Y includes (17) to (23) 
Visa group of (1 5) and that when n = 0. Y is an alKynyi group 

defined before. 3,;, , ,oup having from 1 to 6 carbon atoms as 

general formula (E) 



75 



Y-2-N 

20 




(E) 



26 



fomnula, 
o 



-0- C or 
^° a group of the formula. 



II 



35 



Y Is most preferably a group of ttie formula. 



H) CH3-C-(CH2) r-, 

I 

CN 



the formula, 

Especially, when Z Is a group of the formula. 
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I 

CHa-C- , 
1 

CN 



Wherein R' has the same meaning as defined before, or a group of the formula. NC-(CH.V (wherein p has 
the same meaning as defined before. 
, When Z is a group of the formula, 

J - Y is most preferably a cyoloalkyl group such as a cyCopropyi or cyCobuty. group, a cyc.oa.ky.alM 
group, a cyc.oa.kyla.kenyl group, an alkyny. group, a group of the formula. 

Q-CH=CH-. 

or a group of the formula. NC-(CHa)p- wherein p is ^" '"J^^^;,^^^^^^^^ group is introduced into 

te"pSroS.y":eptable salts used in the — 

amino acids such as alginine. aspartic acid. ^^^"^^^f^^X le molecule and may take various steric 
The compounds of the inventon have ^'^^^^^ arJ miTuS; Leof are all wrthin the scope 
isomers. In the practice of the invention. '"J;^*!^'^^^ carbon attached to Ra 

of the invention. For example, the compound (D) defined ^^^J'^^ ^'^^^^^ ^.^.^ing to an usual 
^° being methyl and therefore includes stereoisomers. The isomers can oe ouidi. 

process for preparation. ... ^ ^ tj,e invention. 

zzz^ r*r,^zc«*- '"^'^ — ' - 

described below. 

35 

Preparation Process 1 

For the preparation of compounds of tlie formula (I) wherein 

X is of the formula (a). 
O 

-0- C or of the formula (b), 



45 



0 

tl 

1 



60 



55 



and n = 1. 
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10 



15 




(in) 



20 



25 




30 



Wherein X. n, Y. R'. and have, respectively. ^^VrtLTo^urOlO Se" su5'^^^^^ to condensation 
3, The compound of the formula (11) and f '"^'J^^. ^'^^S, J^^J of^^^n^^^^^^^^^ substances. 

prapatea. Mr Simple, accoraing to the tolkwino 

I-OH (W) 



45 



50 




Hal-X-Q-f^. (V) 



55 
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10 



wherein V. X and n have. respecHvely. the same meanings as defined before, and Ha. represents a halogen 

the above reaction, the compound of the general formula (IV) is subiected to condensation reaction 
„Uhl*h\r:f;:e genera, formula (V> to Obtain the 00^^^^^^^^^ 3^,, 

:S aShydroxides such as sodium hydroxide P^^-'^^^^^^^^^ of the solvent 

This reaction may be perfomned in the absence o solver^t or m ajl^^^^^^^^^^ 

compounds such as dimethylformamide. dimethylsuHoxide and the like. 



75 



Preparation Process 2 

For the preparation of compounds wherein X is of the formula. 



20 



o 
'1 

- C-, and n = 1, 
O 

Y- C-OH (V!) 

or its reactive acid derivative 



25 



30 



35 




(1) 



40 



45 




( I ") 



general fomiula (l") which is one of '"tended substances. derivatives include: add halides 

This condensation reaction is carried out by usual "^«"^'^J*^^ '^^^^^^ active esters such 

55 such as acid chlorides, acid bromides and the ..ke; ac^ ^^S'^ ^a hT^^^^^^^^^^ a'^^'' 
as N-hydroxysuccinimide: symmetric acid anhydrides, mixed acia annyanoo 
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reaction, e.g. benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride, dimethylfor- 
mamide or the like, thereby causing, for example, dehalogenation reaction. Better results are obtained when 
the reaction is effected in the presence of inorganic salts such as sodium hydrogencarbonate, potassium 
carbonate, sodium carbonate, caustic soda and the like or organic bases such as triethylamlne, pyridine, 
pyrimidine. diethylaniline and the like. 

When free carboxylic acids are used, better results are obtained for the reaction in the presence of a 
condensing agent such as dicyclohexylcarbodiimide. I.T-carbonyldiimidazole or the like. 



Preparation Process 3 

For the preparation of compounds wherein X is of the formula. 

OR® 



and n = 1 , 



OR" 
I- 

y-Q-P-Hal 
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wherein Y. R\ R^. R^, R* and R^ have, respectively, the same meanings as defined before, and Hal 
represents a halogen atom. 

The halide compound of the genera! formula (Vll) and the compound of the general formula (III) are 
reacted to obtain compound (C) which is an intended substance. 

5 The reaction is a dehydrohalogenation reaction which is effected by usual manner under heating 
conditions in a solvent-free condition or in a solvent not taking part in the reaction and selected, for 
example, from benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride and dimethylfor- 
mamide. Better results are obtained when the reaction is carried out in the presence of inorganic salts such 
as sodium hydrogencarbonate, potassium carbonate, sodium carbonate and caustic soda or organic bases 

10 such as triethytamine, pyridine, pyrimidine, diethylaniline and the like. 



Preparation Process 4 
75 For the preparation of compounds of the formula (I) where n = 0, 



20 



25 



30 




(1) 



36 



40 



R' 

45 




( I "" ) 



wherein Y, H\ H\ R^. and R* have, respectively, the same meanings as defined before, and Hal represents 
a halogen atom. 

The halide compound of the general formula (VIII) and the compound of the general formula (III) are 
reacted to obtain compound (I ) which is an intended substance. 

The reaction Is a dehydrohalogenation reaction which is effected by usual manner under heating 
conditions in a solvent-free condition or In a solvent no taking part In the reaction and selected, for example, 
from benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride and dimethylformamlde. 
Better results are obtained when the reaction Is carried out In the presence of inorganic salts such as 
sodium hydrogencarbonate, potassium carbonate, sodium carbonate and caustic soda or organic bases 
such as triethylamine, pyridine, pyrimidine, diethylaniline and the like. 

The starting compound (III) used in the above Preparation Processes 1 to 4 can be prepared, for 
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•example, according to the following procedure. 



5 



70 



15 



20 



25 




wherein R*. R^, R^. and R^ have, respectively, the same meanings as defined before. 

In the above reaction, the thioamide compound of the general formula (IX) is subjected to hydrolysis 

reaction to obtain the compound of the general formula (III). 
35 ' The present reaction is canied out by usual manner wherein the compound of the general formula (III) 

can be obtained by heating in the presence, for example, of sodium hydroxide, potassium hydroxide, 

sodium ethoxide, sodium methoxide, potassium ethoxide, potassium methoxide or the like. For the reaction, 

there may be used a solvent such as. for example, an alcohol solvent such as methyl alcohol, ethyl alcohol 

or the like, tetrahydrofuran, dimethoxyethane. or a hydrous solvent. 
40 With the above starting compound (III) wherein R^ is a hydrogen atom, R^ is a methyl group and R* is a 

methyl group, the preparation process can be more particularly described as follows. 



21 



EP 0 367 110 A1 




(X) 



(XI) 



(xn) 



(second step) 




(>m) 



(third step) 
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(Sixth step) 
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5 



70 



15 




(m) 



wherein the mark represents asymmetric carbon and (XVII!) represents the respective enanethiomer. 
The respective steps Indicated above are briefly illustrated in the following. 



2-Bromopropionyl bromide of the formula (XI) is subjected to condensation reaction with the compound 
of the general formula (X) by usual manner to obtain the compound of the general formula (XII). 

This reaction is carried out in a two-phase system (under Schotten-Bauimann conditions) of an organic 
solvent such as. for example, toluene, benzene, xylene or the like in the presence of either an alkali 
hydroxide such as sodium hydroxide, potassium hydroxide or the like or a base such as sodium 
hydrogencarbonate, potassium hydrogencarbonate or the like. 

Alternatively, the reaction may be perfonmed in the presence of a base including an amine such as 
triethylamine. pyridine or . the like, an alkali hydroxide such as sodium hydroxide, potassium hydroxide or 
the like, or an alkali hydride such as sodium hydride, potassium hydride or the like, in a solvent not taking 
part in the reaction such as. for exaimple. dichloromethane. dichloroethane, tetrahydrofuran, toluene, 
benzene, xylene, dimethylformamide or the like. 



(Second Step) 

In this step, ammonia gas is introduced into the compound of the general formula (XII) by usual manner 
to obtain the compound (XIII). 

This reaction should preferably be effected at low temperatures ranging, for example, from 30 'C to 
100* C. 

The reaction is carried out in a solvent-free condition or by the use of an appropriate solvent which 
does not take part in the reaction and is selected from ethers such as tetrahydrofuran. dioxane and the like, 
ethyl acetate, chloroform, methanol, ethanol, pyridine and dichloroethane. 



In this step, the compound of the general formula (XII) is subjected to dehydration reaction by usual 
manner thereby causing cyclizatlon to obtain the compound of the general formula (XIV). 

One of the procedures is particularly described. The compound is dissolved in an appropriate solvent 
not taking part in the reaction such as. for example, benzene, toluene, xylene, pyridine or the like, to which 
one equivalent of an acid catalyst such as acetic acid, silica gel or the like. While removing the water 
produced as the reaction proceeds by the use of a dehydrator or by means of the Dean Stark apparatus. 



25 



(First Step) 



50 



(Third Step) 



24 



EP0 367 110 A1 



the reaction system is heated. 



(Fourth Step) 

This step is one wherein phosphorus pentasutfide is added to the compound of the general formula 
(XIV) for reaction to obtain the compound of the general formula (XV). 

This reaction is carried out in a solvent such as pyridine, dimethoxyethane. diglymes, tetrahydrofuran. 
toluene, benzene, xylene or the like. The reagent may be, aside from phosphorus pentasulfide, the Lauson 
reagent. (2,4-bis(4-methoxyphenyl9-1.3-dithia-2,4-diphosphetan-2,4-disulfide). In some case, the reaction is 
carried out in the presence of a base such as sodium hydrogencarbonate. 



(Fifth Step) 

This step involves the reaction wherein acetohydrazide is reacted with the compound of the general 
formula (XV) to cause the cyclization reaction: thereby obtaining compound of the general formula (XVI). 

ThisVeaction is effected by heating acetohydrazide in a solvent which does not take part in the reaction 
such as, for example, dioxane. dimethoxyethane, diglymes or the like or in a solvent-free condition. 
Alternatively, hydrazide hydrate is reacted in a solvent such as methanol or ethanol and the resultant 
hydrazide is reacted to ethyl ortho-acetate to obtain an intended product. Still alternatively, hydrazide may 
be reacted with acetyl chloride or acetic anhydride and the resultant product is dehydrated to obtain 
compound (XVI). 



(Sixth Step) 

This step is one wherein the compound of the general formula (XVI) Is hydrolyzed by usual manner to 
obtain the compound of the genral fomiula (XVII). 

This reaction proceeds according to known procedures. For instance, heating in the presence of 
potassium hydroxide, sodium hydroxide, sodium ethoxide. sodium methoxide, potassium ethoxide. potas- 
sium methoxide or the like results in the compound of the general formula (XVII). 

For the reaction, solvents may be used Including alcohol solvents such as methyl alcohol or ethyl 
alcohol, tetrahydrofuran, dimethoxyethane or hydrous solvents. 

A particular example of obtaining the compound of the general formula (XVII) through the above- 
described series of the reactions is illustrated in Preparatory Example appearing hereinafter wherein is a 
chlorine atom. 

The compound of the general formula (XVI!) is a novel compound and is an important intermediate for 
obtaining final compounds having good anti-PAF activity. More specifically, the final compound prepared 
through the intermediate (i.e. compounds of the general formula (I) wherein is a l ydrogen atom and is 
a methyl group) exhibits unexpectedly high ant-PAF activity than known 1.4-diazepine compound. In this 
sense, the compounds of the general formula (III), of which those of the formula wherein is a hydrogen 
atom and R^ is a lower alkyi group, particularly a methyl group, are very valuable as intemnediates. 

The intermediates have asymmetric carbon and thus optical isomers exist. In the practice of the 
invention, dt products may be resolved into optically active products, if desired, 

Th resolution may be perfonnned at the stage of the compound of the general formula (Xlll) wherein an 
optical resolving agent such as ( + )-tartaric acid. ( + )-camphoric acid, ( + )-dibenzoyltartaric acid. ( + )-10- 
camphorsulfonic acid, { + )-mandelic acid or the like may be used for the resolution. Altematively, at the 
stage of the compound of the general formula (III) or pCVII). the resolution may be possible using an optical 
resolving agent such as dibenzoyl-D-tartaric acid or dibenzoyl-L-tartaric acid. Still alternatively, when using 
a column for optical isomer resolution such as. for example, a chirai(?) polyamlde silica gel HPLC (elute: 
tetrahydrofuran-hexane). the resolution at the stage of the compound of the genral formula (Xlll). (XVII) or 
(III) is possibi . 

The other compounds than those described for the processes for their preparations can be obtamed m 
the same way, except for changing starting materials. 

The effects of the invention are more particularly described by way of experimental example. 
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Experimental Example 



PAF Recepteor Binding Assay to the Human Platelet 

5 

(Method) 

Platelets are obtained from healthy men according to usual method and suspended at a concentration 
w of 10^ platelets/460 ul in a binding buffer (10 mM phosphate-buffers saline (pH 7.0), with 0.1% (wA() BSA 
and 0.9 mM CaCb). Platelets(lO^) in 460 ul of the buffer were added to polypropylene tubes and 
preincubated with test compounds(20 ul), after vortexing. for 6 min at 37 ' C. Subsequently, 20 ul of a 
binding buffer solution of ^H-PAF (final ^H-PAF concentration 0.6 - 1 mM) was added to the tubes, which 
were incubated for 6 minutes. The binding reaction was stopped by adding of 3 ml of an ice-cold washing 
15 solution (saline containing 0.1% (w/v) BSA). Platelets were isolated by vaccum filtration on glass filters 
(Whatman GFC). After drying the glass filter, radioactivity on the glass filter was measured in scintilator 
with a liquid scintillation counter. 

The inhibition percent is caluculated according to the following equation and the value of IC is 
determined by interpolation from the figure. 

Inhibition % = 

(total binding) - (total binding with compound) 
25 (total binding ) - (non-specific binding total 



binding : radioactivity of binding in the absence of cold PAF or test compounds 
non-specific binding : radioactivity of binding In the presence of 10"^ M PAF 
30 These results are shown in Table I. 

non-specific binding : radioactivity (dpm) after the incubation with 10"^ M of cold PAF. 
The results are shown in Table 1 . 

The mark indicates asymmetric carbon and the marks "( + )" and "(-)" indicate specific rotation. 
As shown in Table 1 , it is obvious that these invented compounds have anti-PAF activity. Moreover, it has 
35 been found that the compounds possess more potent and long-acting anti-PAF activity, and show better 
safety properties than known compounds. Thus, the present invention has a great merit. 

Accordingly, the compounds will be effective for the therapy and prophylaxis of all diseases mediated 
by PAF. 

Typical diseases for which the compounds are useful as a therapeutic and prophylactic agent include 
40 allergic diseases, asthma, thrombosis, cerebral apoplexy (ceiebrai hemorrhage, cerebral thrombosis), 
myocardial infarction, (angina pectoris), human disseminated intravascular coagulation syndrome (DIG), 
thrombophlebitis, glomerular hepatitis, anaphylactic shock, hemorrhagic shock and the like. The invented 
compounds will be particularly useful as an anti-allergic agent and an anti-asthmatic agent 

When these compounds are administered as an anti-PAF agent, they may be useful to orally dose in 
45 the form of a tablet, powder, granule, capsule, syrup or the like. Alternatively, they may be parenterally 
dosed as a suppositoty, injection, external remedy or drip. In the case of the invention, the compounds 
should preferably be used as an oral agent. 

The dosage may depend on the type of disease, the degree of symptom and the age. When these 
compounds are orally administered, the doses of 0.001 - 10 mg/kg, preferably 0.01 - 0.5 mg/kg. will be 
50 benefitial. 

For the preparations to use as peroral and parenteral dose, they are made using ordinary, pharmaceuti- 
cally acceptable additives. For the preparation of injections or drips. pH modifiers, buffer solutions, 
stabilizers and solubllizers are added to the principal ingredient, if necessary. The mixture can be freeze- 
dried. if necessary, to make injections for subcutaneous, intramuscular or intervenous or drip administra- 
56 tions. 
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Table 1 



Test compound PAF receptor binding assay 



CHs r N 
CH3 0 >=N 


0. 0033 


r .N 

NC-(CH,),-Q-C-Q[V^i' 


0. 0027 


r N 

S 

HCHC-(CH:),-Q-C-pjfJ[^ 1 


0.0035 


era' 


0. 0018 
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Table 1 (Cont'd) 









0. 00056 






.CHa — ^Nn 

r N 




S N-^ 

HCsC-(CH,).-0-C-N'^ V \ 


0. 00022 






r N 

Lana^L — u una u || || \ 

0 V" 


0. 00074 






r N 






0.0015 



28 



EP 0 367 110 A1 

Table 1 (Cont'd) 



r N 


0. 0044 


CHa 0 T N 
1 II ^S^N-<. 
NC-C-Q-C-N 1 Y y^CHa 

CHa jy^*^ 

^-Cl (-) 


O.f- 


CHa q T N 

NC-C-O-C-N jf If y^CH, 

CHa ^^^V=N ' ■ 

Q-Cl (+) 


0. 0031 


0 T N 
CH^C-CHjCHaO-C-N J J ^—Zh 

Q-Cl (-) 


0.082 
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Table 1 (Cont'd) 



0 T N 
11 /N^S^N-<; 
CH^C-CHjCHaQ-C-N | ^ ^^H, 


0. 00034 






0 T N 


0.42 


0-ci (+) 






0. 0028 


^1 (-) 





[Examples] 

Typical examples of the invention are described, which should not be construed as limiting the present 
invention. 

(A) Examples 1 to 77 and Preparation Examples 1 to 29. (B) Examples 78 to 104 and Preparation 
Examples 30 to 34. (C) Examples 105 to 120 and Preparation Examples 35 to 43. and (D) Examples 121 to 
137 and Preparation Examples 44 to 52 are disclosed hereinafter. 

It will be noted that the preparation of starting compounds or substances will be described as 
Preparatory Examples. 

Example 1 
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- 6-(2-Chlorophenyl)-3-(1 -cyano-1 -methylethoxycarbonyl)-1 1 -methyi-2.3.4.5-tetrahydro-8H-pyrido[4 .3 :4.5]' 



thieno[3.2-f][1 .2.4]triazolo[4.3-a][1 .4]dia2epin9 




(i ) Syntnesis Oi l-cyaTTG-l-mglhyietliyi ptienyl carbonate 

I II 
NC-C-O-C-0 

I 

CH3 



1.40 g (9 mmols) of phenyl chloroformate was dropped into a pyridine solution (20 nal) of 0.85 g (10 
mmols) of acetone cyanohydrln under ice-cooling conditions, followed by agitation for 30 minutes. After 
completion of the reaction, the solvent was distilled off to obtain a residue, which was dissolved in 
chloroform, followed by washing with N hydrochloric acid and a saturated sodium hydrogencarbonate 
aqueous solution and drying with magnesium sulfate. The resultant product was purified by silica gel 
column chromatography (elution solvent: ethyl acetate: n-hexane = 1: 49), thereby quantitatively obtaining 
the intended compound in the form of a colorless solid matter. 




(2) Synthesis of B-(2-chlorophenyl)-3-(1-cyano-1-methylethoxycarbonyl)-11-methyl-2,3,4,5-tetrahydro-8H' 
pyrido[4'.3^4,5Ithleno[3;Ff][1 ,2.4]tria2olo[4,3-a][1 .4]diazepine 




0.15 g of 1-cyano-1-methylethyl phenyl carbonate and 0.15 g of 6-<2-chlorophenyl)-11-methyl-2.3,4,5- 
tetrahydro-8H-pyrido[4'.3':4.5]thieno[3.2-f][1.2,4]trla20lo[4,3-a][1,4)diazepine were dissolved in chloroform 
and made uniform, after which the solvent was distilled off. The resultant mixture was agitated at a bath 
temperature of 120* C for 1 hour. After cooling, purification by silica gel column chromatography (elution 
solvent: chloroformimethanol = 99:1) could yield 0.18 g of the intended product as amorphous. 
• 'H-NMR (90MHz. CDCI3) 5 

1.77(6H.s). 1.80 - 2.20(2H,m). 2.68(3H.s), 3.10 -3.60(2H.m). 4.22(1 H.m). 4.50 - 4.88{2H.m), 5.60(1 H.m). 7.35- 
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(4H.m) 

• FABMS (M + h'') m/2:481 



5 Example 2 



6-(2-Chlorophenyl)-3-(3-cyanopropropoxycarbonyl)-1t-methyl-2.3,4.5-tetrahydro-^ .3 :4.5]thieno- 

[3.2-f ][1 .2.4]triazolo[4,3-a3[1 .4]diazepine 

10 

Q \ N 

II ^,S,^N^ 
NCCHaCHaCHaO-C-fj'^ Y \ 

fi 

20 



{'! ) Synthesis of 3-cyanopropyl phenyl carbonate 

25 




0 

NCCHaCHaCHaD -C -0 




30 



1.50 g of phenyl chloroformate was dropped into a chloroform solution (20 ml) of 0.85 g of 4- 
hydroxybutyronitrile and 1.50 g of pyridine under ice-cooling conditions, followed by agitation for 30 
35 minutes. After completion of the reaction, the reaction mixture was washed with a saturated sodium 
hydrogencarbonate aqueous solution and dried with magnesium sulfate, after which the solvent was distilled 
off. followed by purification by silica gel column chromatography (elution solvent: ethyl acetate: n-hexane = 
3: 17), thereby obtaining 1.20 g of the intended compound. 



40 



(2) Synthesis of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-1 1-methy 1-2,3 ,4,5-tetrahydro-8H-pyrido- 
[4,3' :4,5]thienoI3.2-fI[1 ,2>43triazolo[4.3-a][1 ,4]dia2epine 



46 C H 3 tfSSS N \ 

0 \ iN 

II ^ .S. J 
NCCHaCHaCH^O-C-l 



so 




55 



0.11 9 of 1-cyanopropyl phenyl carbonate and 0.13 g of 6-(2-chlorophenyl)-11-methy 1-2,3.4,5- 
tetrahydro-8H-pyrido[4',3':4.5]thleno[3,2-f][1,2.4]triazolo[4,3- a][1 .4]dlazepine were dissolved In chloroform 
and made uniform, after which the solvent was distilled off. The resultant mixture was agitated at a bath 
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temperature of 110*C for 1 hour. After cooling, purification by silica gel column chromatography (elutlon 
solvent: chloroform :methanol = 49:t) could yield 0.10 g of the intended product 

• ^H-NMR (90MHz. CDCb) 5 

1.41 - 1.aO(m. 2H). 1.80 - 2.17(m, 2H), 2.22 - 2.52(m,2H), 2.60(s. 3H). 2.80 - 5.76(m. 6H), 4.20(t, J = 7Hz, 
5 2H). 7.30(m. 4H) 

• FABMS (M + H*) m/z:481 



Example 3 

10 

3-(3-Butynyloxycarbonyl)-G'(2-chlorophenyl)-11'methyl-2.3.4.5-tetrahydro-8H-pyrido[4\3^4.5]tN 
[1 ,2,4]tria2olQ[4.3-aI[1 .4]dia2epine 



CH = C-CH2CH20-C- 



25 




(1) Synthesis of 3-fautynyl phenyl carbonate 



Q 
II 

CH-C-CHaCH2Q-C 



1.70 g of phenyl chloroformate was dropped Into a dlchldfomethane solution (20 ml) of 0.70 g of 3- 
butyn-1-ol and 1.50 g of pyridine under ice-cooling conditions, followed by agitation for 30 minutes. After 
completion of the reaction, the reaction mixture was washed With a saturated sodium hydrogencarbonate 
aqueous solution and dried with magnesium sulfate, after which the solvent was distilled off. followed by 
purification by silica gel column chromatography (elution solvent: ethyl acetate: n-hexane = 1: 49), thereby 
obtaining the intended compound as a colorless oil at a quantitative yield. 




(2) Synthesis of 3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl-propoxycarbonyl)-11-methyl'2.3.4.5-tetrahydro- 
8H-pyrido[4 .3':4.5]thiBno[3.2-f 1[1 .2.41tf iazolo[4.3-a][1 .41dia2epine ~ ~ ' 



50 



55 
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10 



15 



20 



25 



30 



40 



45 



50 



55 



D 
II 

CH^C-CH^CHjO-C 




0,10 g of 3butynyl phenyl carbonate and 0.18 g of 6-(2-chiorophenyl)-11-methyl-2,3.4,5-tetrahydro-8H- 
pyrido[4',3':4.5]thieno[3.2-f][1.2.4]triazolo[4,3-a][1,4]diazepine were dissolved in chloroform and made uni- 
form, after which the solvent was distilled off. The resultant mixture was agitated at a temperature of 110* C 
for 1 hour. After cooling, purification by silica gel column chromatography (elution solvent: chloro- 
form:methanol = 99:1) could yield 0.17 g of the intended product. 

• ^H-NMR (90MHz. CDCI3) 5 

1.60 - 2.16 (m. 2H). 1.94 (s.3H). 2.50(dt. J = 2Hz. 7Hz. 2H). 2.66(s. 3H). 2.86 - 5.74(m. 6H), 4.1 7(t. J = 7Hz. 
2H), 7.29{m. 4H) 

• MS m/z{Pos. Gab):486(M + H)^ 



Example 4 

6'(2'Chloropheny l)-3-(2-cyanoethylaminocarbony l)-1 1 -methy l-2,3.4.5-tetrahydro-8H-pyrido[4 .3 :4.5]thieno- 
[3,2-fl[1 .2,4]triazolo[4.3-a][1 ,4]diazepine 



CH3 c^Ns 



NCCHaCHaN-C 

35 11 




(1) Synthesis of N-(2-cyanoethyl)carbamate 



NC-CHaCHaN 

I 

H 



1.40 g of phenyl chloroformate was dropped into a dichloroethane solution (20 ml) of 0.70 g of 3- 
aminopropionitriie and 1.20 g of triethylamine under ice-cooling conditions, followed by agitation for 30 
minutes. 

After completion of the reaction, the reaction mixture was washed with saturated sodium hydrogencar- 
bonate and dried with magnesium sulfate, after which the solvent was distilled off. followed by purification 
by silica gel column chromatography (elution solvent: ethyl acetate: n-hexane « 1:9). thereby obtaining 
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"1 .30 g of the intended compound. 

(2) Synthesis of 6-(2-chlorophQnyi)-3'(2'Cyanoettiyiaminocarbonyl)-11-methyl-2.3.4,5-tetrahydro-^ 
5 [4 .3':4,5]thienQ[3.2-f][1,2.4]tria20lo[4.3-a][1.4]diazepine 



H ^ 
NCCH2CH2N-C"Nj^ 

0 




75 



0.09 g of N-(2-cyanoGthyl)carbamate and 0.18 g of 6-(2-chlorophenyl)-11-methyl-2.3,4.5-letrahydro-8H- 
20 pyrido(4'.3':4.5lthieno[3^-f][1.2,4]triazolo[4.3-a][1.4]dia2epine were dissolved in chloroform and made uni- 
form, after which the solvent was distilled off. The resultant mixture was agitated at 140* C for 1 hour. After 
cooling, purification by silica gel column chromatography (elution solvent: chloroform imethanol = 19:1) 
could yield 0.12 g of the intended product. 

• ^H-NMR {90MHz. CDCI3) 5 ; 

25 1 .45 - 2.23(m. 2H). 2.60(t. J = 7Hz, 2H), 2.64(s,3H). 2,80 -5.69(m, 9H), 7.29(m. 4H) 

• MS m/2(Pos. Fab):466 (M + Hf 



Example 5 

30 

6-(2-Chlorophenyl)-11-methyl-3-(2-propynyl)'2.3.4.5-tetrahydro-8H-^^^^ 
[4,3-a][1 ,4]diazepine 




30 mg of sodium hydride (60%) was added to a dimethylformamlde (20 ml) solution of 0.12 g of 6-(2- 
chloropheny l)-1 1 -mBthyl-2.3.4.5-tetrahydro-8H-pyrido[4'.3':4,51thieno[3,2-fl[1 ,2,4]triazoIo[4.3-a][1 ,4]- 
dlazeplnediazepine at room temperature, followed by agitation at 60*C for 1 hour. Again, 60 mg of 3- 
bromopropyne was added at room temperature and agitated at 60 'C for 1 hour. After cooling, water was 
added to the reaction mixture, which was extracted with ethyl acetate and dried with magnesium sulfate, 
followed by removal of the solvent and purification by silica gel column chromatography (elution sol- 
ventichtoroformrmethanol = 98.5:1.5), thereby obtaining 20 mg of the intended product. 

• iH-NMR (90MHz. CDCb) 5 ; ^ ^^^^ ^ 
1.52 . 2.12(m, 2H), 2.25(t. J=2Hz, 1H). 2.16 - 2.84(m,2H). 2.66(s, 3H). 3.45(d. J = 2H2.2H). 3.74(m, 2H), 3.90 
. 4.40. 5.20 -5.76(2m. 2H). 7.27(m. 2H) 

• MS m/2:407 
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Example 6 



6-(2-Chlorophenyl)-11-methyl>3-cyclopropanecarbonyl-1 1-methyl-2.3.4.5-tetrahydro-8H-pyndo[4 .3 :4.5]' 
5 thieno[3.2-f][1 .2.4]tria2olo[4.3-a][1 .4]diazepine 



TO 



40 



45 



50 




15 



90 mg of cyclopropanecaronyl chloride was dissolved in 4 ml of N-dimethylformamide. into which an 
20 N.N-dimethylformamide solution (6 ml) of 150 mg of 6-(2-chlorophenyl)-l 1-methy 1-2.3 A5-tetrahydro-8H- 
pyrido[4',3':4,5]thieno[3,2-f][1.2.4]triazolo[4.3-a][1,4]dia2epine and 210 mg of triethytamine was dropped at 
-60* C and agitated as it is for 30 minutes. After removal of the solvent by distillation,, a saturated sodium 
hydrogencarlDonate aqueous solution was added, followed by extraction with chloroform and drying with 
anhydrous magnesium sulfate. This was filtered off and, after removal of the solvent by distillation, the 
25 resultant residue was subjected to silica gel column chromatography (developing solvent: MeOH:CH2Cl2 = 
1:99) to obtain 140 mg of the captioned compound (yield 79%). 

• ^H-NMR (90MHz, CDCla) 5 : 

0.4 - 1.3 (m,4H), 1 .4 - 2.7(m. 3H), 2.67(s,3H), 2.8 -5.8(m. 6H), 71. - 7.6(m. 4H). 

• MS m/z (Pos. Fab): 438(M + H)* 

30 

Example 7 

35 6-(2-Chlorophenyl)-3-cyclopropanecarbonyl-8.11-dimethyl-2,3,4,5-tetrahydrQ-8H-pyrido[4 ,3':4,53thieno[3,2-f]- 
[1 ,2.4]triazolo[4,3-a][1 .4]diazepine 



0 \ N 

^11 S 



100 mg of 6-(2-chlorophenyi)-3-cyclopropanecarbonyl-11-methyl-2.3.4,5-tetrahydro-8H-pyrido[4 .3 :4.51- 
thieno[3,2-f][1^,4]triazolo[4.3-a][1.4]diazepine was dissolved in 4 ml of N.N-dimethylformamide. to which 54 
mg of sodium hydride (55%) and 0.5 ml of methyl bromide, followed by agitation for 1 hour at room 
temperature. The reaction was stopped by addition of water and the solution was neutralized with acetic 
55 acid. Subsequently, the solvent was distilled off under reduced pressure and the resultant residue was 
extracted with 20 ml of dichioromethane. The solution was dri d with anhydrous magnesium sulfate, after 
which the solvent was removed, followed by purification with silica gel column chromatography (400 mesh. 
10 g) to obtain the caption d product. 
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5 



^H-NMR (90MHz, CDCb) 5 : 
0.55 - 1.15 (m, 4H), 1.45 - 2.5(m, 3H), 2.10(d. J =6.8Hz,d3H). 2.66{s. 3H), 2.8 - 4.8(m.3H). 4.26(q. J = 6.8H2. 
1H), 4.8 -5.2(m.1H), 7.05 - 7.65{m,4H) 
• MS m/2{Pos. Fab): 452(M + H)* 



Example 8 



JO 6-(2-Chlorophenyl)-3-cinnamoyl-1 1-methyl-2.3.4.5-tetrahydro-8H-pyrido[4 ,3 :4,5]thieno[3.2-f][1 ,2,4]tnazolo- 
[4,3-a][l .4]diazepine 



T5 



20 



35 



45 



50 



55 



\ N 



or"- 



11 S N 




25 80 mg of cinnamoyl chloride was dissolved in 8 ml of N,N-dimethylformamide, into which 4 ml of an 
N.N-dlmethyiformamlde solution of 120 mg of 6-(2-chlorophenyl)-11-methy!-2,3,4»5-tetrahydro-8H-pyrido- 
[4',3':4,5]thieno[3,2-f][1,2.4]triazolo[4,3-a][1,4]dia2epin8 and 160 mg of triethylamine was dropped, followed 
by agitation as ft Is. After removal of the solvent by distillation, a saturated sodium hydrogencarbonate 
aqueous solution was added to, followed by extraction with chloroform and drying with anhydrous 

30 magnesium sulfate. The solution was filtered off and, after removal of the solvent by distillation, the resultant 
residue was subjected to silica gel column chromatography (developing solvent: MeOH:CH2Cl2 = 1:99) to 
obtain 11 mg of the captioned compound (yield 68%). 
MS m/z(Pos. Fab): 500(M + H)* 



Example 9 



6-(2-Chlorophenyl)-3-cyclobutanecarbonyl-11-methyl-2.3.4,5"tetrahydro-8H-pyrido[4'.3^4.5]thieno[3.2'f]- 
40 [1 .2,4]triazolo[4,3-a][1 ,4Idiazepin6 




50 mg of cyclobutanecarboxylic acid, 70 mg of l-hydroxybenzotriazolo monohydrate and 150 mg of 6- 
(2-chlorophenyl)-11-methyl-2,3,4.5-tetrahydro-8H-pyrldo[4\3^4,5]thieno[3,2-f][1.2,41tria20 
diazepine was dissolved in 8 ml of N,N-dimethylformamide, to which 100 mg of N.N'-dicyclohexylcar- 
bodiimide was added under ice-cooling conditions, followed by agitation for about 10 minutes and agitation 
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at"4'C overnight. Thereafter, after further agitation at room temperature for about 1 hour, the insoluble 
matter was removed by filtration and the solvent was distilled off. A saturated sodium hydrogencarbonate 
aqueous solution was added, followed by extraction with chloroform and drying with anhydrous magnesium 
sulfate. The resultant solution was subjected to filtration and the solvent was distilled off, and the residue 
was subjected to silica gel column chromatography (developing solvent: MeOHiCHzCb = 1:99) to obtain 
180 mg of the intended compound (yield 98%). 

• ^H-NMR (90MHz, CDCb) 5 : 

1.4 - 2.5(m, 9H). 2.67(s, 3H), 2.8 - 5.9(m.6H), 7.1 -7.6(m.4H) 

• MS m/z(Pos. Fab): 452(M + H)" 



Example 10 

6-(2-Chlorophe^yi)-3-diethylphosphorO'1^methyl-2.^,4.5^tetrahydro-8H-pyrido[4^3^4,5]th^eno[3.2-^ .2,4]- 
triazolo[4,3-a3[1 .4Jdiazepine 




100 mg of 6-(2<'hlorophenyl)-11-methyl-2.3.4.5- tetrahydro-8H-pyrido[4'.3':4.5]thieno[3.2-f|[l,2,4]- 
triazolo[4,3-a][1.4]dia2epine was dissolved in 5 ml of tetrahydrofuran and 1 ml of triethylamine. to which 100 
mg of diethylchlorophosphate. followed by agitation at room temperature for 1 hour. The reaction solution 
was added to a saturated sodium bicarbonate aqueous solution, followed by extraction with ethyl acetate 
and drying with anhydrous magnesium sulfate. The solvent was removed for concentration under reduced 
pressure and the resultant residue was purified by silica gel column chromatography (developing solvent: 
CH30H:CH2Cl2 = 5:95) to obtain 100 mg of the Intended compound (yield 72%). 

• MS(FAB)(M + H)" = 506 

• NMR (90MH2): 

1.28(t. 6H. J = 8.0). 1.44 - 2.20(m. 2H), 2.69(s, 3H), 3.70 -4.60(m.9H). 5.33 - 5.72(m,1H), 7.12 - 7.48(m.5H) 



Example 1 1 

3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl)-8,1l-dlmethyl-2,3,4,5-tetrahydrO'8H-pyrido[4\3^4.5]thieno[^ 
f][1 ,2.4]triazolo[4,3-a][1 ,4]diazepine ~" 
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CH 3 -fSff N N 

0 r N 




To a solution of 57 mg of 3-(3-butynyloxycarbonyl)-6-(2-chIorophenyl)-11-methyl-2,3.4,5-tetra^ 
pyrido[4\3^4.5]thieno[3.2-f][1.2,4]triazoio[4.3-a][1,4]diazepine dissolved in dimethylformamlde (2 ml) were 
added 28 mg of sodium hydride (55%) and 0.2 ml of methyl bromide, followed by agitation at at room 
temperature for 1 hour. 

Water was added to the solution in order to stop the reaction and the solution was neutralized with 
acetic acid. The solvent was distilled off under reduced pressure and the resuitant residue was extracted 
with 10 ml of dichloromethylene and then with 20 ml of dichloromethylene. The solution was dried with 
magnesium sulfate and the solvent was removed, followed by purification with silica gel column chromatog- 
raphy (400 mesh, 10 g. elution solvent: methanol rdichloromethane = 1:99). thereby obtaining 24 mg of the 
intended compound. 
• NMR (90MHz, CDCI3) : 

7.4(6H.Ar), 4.9(1 H,d,J = 18Hz, N-CH2[c-2]), 4.5(1 Kd.J = 18Hz.N-CH2[C-2]). 4,2(1 H.m.Cs-H), 4.1- 
(2H,t.J = 8Hz,0-CH2). 2.7(3H,s), 2.5(2H,dt,J = 1 , 7HZS-CH2), 2.1(3H,d,J = 7Hz CHCH3), 3.0 - 2.0{5H.m) 



Example 12 

6-(2-Chlorophenyl)-8.11-dimethyl-3-(3-cyanopropoxycarbonyl)-2.3.4,5-tetrahydrO'8H-pyrido[4\3 :4.5Ithieno- 
[3,2-fl[1 .2,4]tri-azolo[4,3-al[1 .4]diazeplne 




To a solution of 62 mg of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-ll-methyl-2,3,4,5-tetrahydro- 
8H-pyrido[4'.3':4,5lthieno[3,2-f][1,2.4]triazolo[4.3-al[1,4]diazeplne dissolved in 2 ml of dimethylformamide at 
room temperature were added 34 mg of sodium hydride (55%) and 0.2 ml of methyl bromide, followed by 
agitation at at room temperature for 1 hour. Water was added to the solution in order to stop the reaction 
and the solution was neutralized with acetic acid. The solvent was distilled off under reduced pressure and 
the resultant residue was extracted with 10 ml of dichloromethylene and then with 20 ml of dich- 
loromethylene. The solution was dried with magnesium sulfate and the solvent was removed, followed by 
purification with silica gel column chromatography (400 mesh. 10 g, elution solvent: metha- 
nol:dichloromethane = 1: 99). thereby obtaining 21 mg of the intended compound. 
• NMR (90MH2. CDCI3): 

7.4(5H.Ar), 4.9(1 H.d.J = 18Hz. N-CH2[C-2]), 4.5(1 H.d.J = 18Hz,N-CH2[C-2]), 42(1H.m.CB-H). 4.1- 
(2H,t.J = 8H2,OCH2), 2.7(3H.s). 2.4(3H,d.J = 7Hz). 2.1(3H.d.J = 7H2 CHCH3). 3.0 - 2.0(6H.m) 
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Example 13 

6-(2'Chlorophenyl)-8.a-diethyl-3-(3-cyanopropQxycarbonyl)-t1-methyl-2.3A5-te^^^ :4.5h 
5 thieno[3,2-f][1 ,2.4]tri-azolo[4.3-a][1 .41diazepine 



10 



IS 




To a solution of 69 mg of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-11-methyl-2.3,4,5-tetrahydro- 
8H-pyrido[4'.3':4.5]thieno[3.2-f][1.2,4]lriazolo[4.3-a][l.4]dlazepine dissolved In 2 ml of dimethylformamide at 
room temperature were added 10 mg of sodium hydride (55%) and 0.03 ml of methyl bromide, followed by 
agitation at at room temperature for 2 hours. 

The thin layer chromatography revealed the presence of the starting compound and two novel products 
including a monoethyl product and a diethyl product. Accordingly. 10 mg of sodium hydride and 0.03 ml of 
ethyl bromide were further added and agitated for 2 hours, after which water was added to the solution in 
order to stop the reaction and the solution was neutralized with acetic acid. The solvent was distilled off 
under reduced pressure and the resultant residue was extracted with 10 ml of dichloromethylene and then 
with 20 ml of dichloromethylene. The solution was dried with magnesium sulfate and the solvent was 
removed, followed by purification with silica gel column chromatography (400 mesh, 13 g, elution solvent: 
methanohdichloromethane = 1 : 99). thereby obtaining 41 mg of the intended compound. 
• NMR (90MH2. CDCb): 

7.4(6H,Ar). 4.9(1 H.d.J = 18H2. N-CH2[C-2]), 4.5(1 H,d.J = 18Hz.N-CH2[C-2]). 4.1(2H.t,J = 8H2. O-CH2). 2.7- 
(3H,s,CH3). 2.0 - 2.7(10H.n), 1.3(6H.t.J =7Hz,CH2CH3) 



Example 14 

3'(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8.8'diethyl'11-me t hyl-2,3.4,5'tetrahydro-8H-pyrid 
thieno[3,2-f][1 ,2,4]tria20lo[4.3-a][1 .41dia2epin9 



45 



so 




55 The general procedure of Example 12 was repeated using 65 mg of 3-(3-butynyloxycarbonyl)-6-(2- 
chlorophenyl)-11-methy!-2,3.4.54etrahydro-8H-pyrido[4\3^4,5]thieno[3.2-f][1.2.4^^^^ 
thereby obtaining 23 mg of the intended product. 
• NMR (90MH2, CDCIa): 



40 



EP 0 367 110 A1 



7.4(5H.Ar), 4.9(1 H.d.J = I8H2. IM-CH2[C-2]), 4.5(1 H.d.J = 18H2,N-CH2[C-2]). 4.1(2H.t,J = 8H2.0-CH2), 2.7- 
(3H.S.CH3), 2.0 - 2.7(8H.n.CH2CH3 and CH2 CH3), 1.3(6H.t.J = 7Hz.CH2CH3) 



5 Example 15 

6-(2-Chlorophenyl)^3-(^cyano-^methylethoxycarbonyl)-7,11-dimethyi-2.3.4.549^^^^ 
[4 .3 :4.5]thieno[3.2-f][1 .2,4]tria20lo[4.3-a][1 .4]diazepin'e 



75 



20 




0.24 g of sodium hydride (60%) was added to a solution of 1.12 g of the compound obtained in 
Example 1 in N,N-dimethylformamide (3 ml) under ice-cooling conditions, followed by agitation for 30 
minutes. Thereafter, 0.37 ml of methyl bromide was added to the solution and agitated under ice-cooling 
conditions for 30 minutes and then at room temperature for 1 hour. After completion of the reaction, water 
was added, followed by extraction with chlorofomri and drying with magnesium sulfate. The residue obtained 
after filtration and concentration was subjected to purification with silica gel column chromatography (elution 
solvent: chloroform:methanol = 99:1), thereby obtaining 0.19 g of the intended compound. 
• ^H-NMR (90MH2, CDCh) 6 : 

1.76(s.6H), 1.80 - 2.20(m.2H), .^10(d.3H), 2.66(s,3H), 3.0 -3.9(m^H), 4.24(q.1H), 4.3 - 4.9(m,2H). 7.35(m,4H). 
•FABMS[M + H*] m/2:495 



Examples 16 to 71 

In the same manner as In the foregoing example, the following compounds were prepared. 

40 

Example 16 

6-(2-Chlorophenyl)-3-(1-cyano- 1 methylethoxycarbonyi)-8.8.11-trimethyl-2,3,4,5-tetrahydrO"8H-^^^^ 
[4 ,3 :4.5]thieno[3,2-f][1.2.4]tria20lo[4.3-ai[1.4]diazepine ' ~~ 



50 



55 
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• •^H-NMR (90MHz. CDCI3) 5 : 

1.8(s.6H). 2.8(s.3H). 3.1(s.3H). 3,0 - 3.9(m,4H), 3.8(s.3H), 4.4 - 4.9(m.2H). 7.4(m.4H) 
Example 17 

5 

6-(2-Chlofophenyl)-3-cyclopropylmethylaminocarbonylM1-methyl-2,3.4.5-tetrahyd 
thieno[3.2-fI[1 .2.4]triazoIo[4.3-a][1 ,4]diazepine 



w 



0 \ S 



II _ S fl^ 
[>-CH,SKC-Q[^ -J 




?5 
20 

• ^H-NMR (90MHz. CDCia) 5 : 

0.04 - 0.32(m,2H). 0.36 - 0.60(m,2H). 0.70 - 1.16(m,1H). 1.52 - 2.17(m,2H). 2.66(s.3H). 2.84 - 5.85(m.7H). 
25 3,04(dd.J = 6Hz.7Hz.2H), 7.32(m.4H) 

• FABMS(M + H*) m/2:467 

Example 18 

30 

6-(2-Chlorophenyl)-3-(1-ethynylcyclohexylaminocarbonyl-1 1 -methyi-2,3.4.5-tetrahydro-8H-pyrido[4 ,3 : 1.5]- 
thieno[3^-fl[1 ,2,4]tfia20lo[4,3-a][1 .4Idiazepine 



0 \ N 

40 ' )=N 




CI 



• 1H-NMR (90MH2. CDCI3) 6 : 

1.12 - 2.24(m.12H), 2.37(S,1H). 2.80 - 5.76(m.7H), 7.29(m.4H) 

• FABMS{M + H*)m/2:519 



50 



Example 19 



6-(2-Chlorophenyl)-3'(5-cyanopentyiaminocarbonyl-1 1 -methyl'2,3,4,5-t9trahydro-8H-pyrido[4 ,3 :4,5]thieno- 
[3.2-f I[1 ,2.43triazolo[4,3-a][1 ,4]diazepine 



55 
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CWz — ^ N\ 
0 \ N 

II C M 



5 




• ^H-NMR (90MHz. CDCb) 6 : 

1.28 - 2.16(m,8H), 2.32(U =7Hz,2H). 2.81 - 5.68(m.9H), 7.29(m.4H) 

• FABMS(M + H*)m/z: 508 

Example 20 

6-(2-Chlorophenyl)-3-(4-cyanophenylaminocarbonyl-11-methyl-2.3.4.5-tetrahydro^^ 

[3.2-f 1[1 .2.4]triazolo[4,3-a][1 .4]diazepine ~~ — 



C H 3 * — ^ N s 

0 . \^ N 



25 

NC 



30 




• ^H-NMR (90MHz. CDCI3) 5 : 

1.55 - 2.18(m,2H), 2.67(s.3H). 3.80 - 5.70(m.6H), 7.32(m.4H), 7.47(m.4H), 8.40(br.5,1H) 

• FABMS(M + H*)m/z:514 

Example 21 

6-(2-Chiorophenyl)-3-(3-cyanopentylaminocarbQnyl-11-methyl-2>3.4.5-tetrahydro-8H-pyri 
[3,2'f ][1 ,2,41tria20lo[4.3-a][1 ,41diazepine 



45 



50 




• 'H-NMR {90MHz. CDCI3) 5 : 

1.43 - 2.17(m.2H). 2.63(s,3H). 3.04 - 5.6B(m,eH). 7.05 -7.72(m,8H) 
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♦•FABMS(M + H'")nn.z:514 
Example 22 

6-(2-Chlorophenyl)-3-(3'ethynylphenyiaminocarbonyl-1 1 ■methyl-2.3.4.5-tetrahydro-8H-pyrido[4 ,3 :4.5]thienO' 
[3,2-f][1 .2,4]triazQlo[4.3-a][1 .4]diazepine ~ " 



70 



15 




• ^H-NMR {90MHz. CDCla) 5 : 

1.40 - 2.40(m.2H). 2.66(s,3H). 3.01 (S.I H). 3.05 -5.08(m,6H). 6.64{br.s.1H). 6.88 - 7.4a(m.8H) 

• FABMS(M + H*)m.2: 513 

25 Example 23 

6-(2-chlorophenyl>11-methyl-3*(morpholin'4-yl)carbonyl-2.3.4,5-tetrahydrQ-8H'pyn 
[1 ,2.4]tria2olo[4.3-a][1 .4]dia2epin9 

30 



0 r N 



35 



40 




• ^H-NMR (90MHz. CDCla)*: 

1.32 - 2.44(m.2H). 2,66(s.3H). 2.92 - 5.80(m.6H). 3.21(t.J -6Hz.4H). 3.63(t J = 6Hz.4H). 7.29(m.4H) 

• FABMS(M + H*)m/z:483 

Example 24 

6'(2-Ghlorophenyl)-3-(1 -ethynylcyclopentylaminocarbonyl-1 1-methyl-2.3,4,5-tetrahydro-8H-pyrido[4 .3 :4.5]- 
thieno[3.2-fl[1 .2.4ltria20lo[4.3-a][1 .4]diazepine 



55 
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5 



10 




• ^H-NMR (90MH2. CDCI3) 6 : 

1.40 - 2.44(m,10H). 2.56(s,1H). 2.67(s.3H), 2,90 -5.80(m,6H). 7.29(m.4H) 
' FABMS(M + H*) m/z: 506 

Example 25 

6-(2-Ch(orophenyl)-l 1 -methy l'3-(pheny lethylcarbony l)-2.3.4,5-tetrahyclro-8H-pyrido[4' .3' :4.5]thieno[3.2-f ]- 
[1 .2.4]triazolo[4.3-a][l .4]diazepine 



25 



30 




35 • 'H-NMR (90MHz, CDCI3) 5 : 

1.67 - 2.40(m,2H), 2.68(S,3H), 3.04 - 5.80(m,6H). 7.12 -7.60(m,9H) 
• FABMS(M + H*)m/z:498 



Example 26 

6-(2-Chlorophenyi)-3-(1,1-dimethyl-2-propynyloxycarbonyl)-11-meth 
thieno[3,2'f][1 ,2,4Itriazoio[4,3-al[1 .4]dia2epine 

45 



so 



65 




• iH-NMR(90MHz. CDCb) 5 : 
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1.40 - 2,18(m.2H), 1.68(s,6H). 2.53(s,1H), 2.67(s.3H). 2.90 - 5.76(m,6H). 7.30(m.4H) 
• FABMS (M + H*)m/z:480 

Example 27 

5 

6-(2'Chlorophenyl)-11-methyl-3-(1-methyl-2-pfOpynylQxycarbonyl)-2.3A5-tetrah 
thieno[3.2-f][1 .2.4]triazolo[4.3-aI[1 ,4]dia2epine 



10 



CHa 0 T iN 

,5 CH^C-CH-O-C-N' 




20 




• ^H-NMR(90 MHz. CDCI3) 5 : 

1.38 - 2.32(m.2H). 1.50(d,J = 7Hz,3H), 2.45(d.J = 2Hz.1H), 2.66(s.3H). 2.88 - 5.70(m.6H). 5.34- 
2g (dq,J =2Hz.7Hz.1H). 7.29(m.4H) 

• FABMS (M + H*) m/z:466 

Example 28 

30 * * 

6-(2"Chlorophenyl)-1 1-methyl-3-(1-methyl-3"butynyloxycarbonyl)-2.3.4,5'tetrahydro-8H-pyri .3 :4,5]- 
thieno[3,2-q[1 ,2.4]triazolo[4,3-a3[1 .41diazepine 



CHa 0 \^ N 

CH^C"CHa-CH"0"C-ij'^ K 



45 

• ^H-NMR (90 MHz. CDCI3) 6 : 

1.30(d.J = 7Hz.3HK 1-50 - 2.60(m.5H), 2.66{s,3H). 2.88 .5.72(m.7H). 7.29(m.4H) 

• FABMS (M + H )m/z:480 

Example 29 



6*(2-Chloropheny l)-1 1 'methyl-3-(2-pentyloxycaf bony l)-2,3>4,5-tetrahydro-8H-pyrido[4 ,3 :4,5]thleno[3t2-f ]- 

[1 ,2,4]triazolo[4,3-a][1 .41diazepine 
55 
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0 

II 

CHaCHjC^C-CH.OC-N 



10 




• 'H-NMR(90 MHz. CDCb) 5 : 

1.13<d,J = 7Hz,3H), 1.54 - 2.36(m.2H). 2.25(tq.J = 2Hz, 7H2,2H), 2.67(s.3H). 2.84 - 5.76 (m.6H), 4.66- 
,g (t.J=2Hz,2H), 7.30{m.4H) 

• FABMS {M + H*)m/z:480 

Example 30 

20 ' ' 

6-(2-Chloropheny 1 -methy l-S-Q-penty nyloxycarbony l)-2.3.4.5-tetrahydrQ-8H-py rido[4 .3 :4.5]thieno[3,2-f]- 
[1 .2,4]triazolo[4,3-a][1 .4]diazepine 



25 



30 




35 

• iH-NMR(90 MHz, CDCI3) 6 : 

1.50 - 2.20(m»2H), 1.74(tJ = 2H2.3H), 2.42(m,2H). 2.68{s.3H). 2.90 - 5.70(m,6H), 4.1 t(tJ = 7Hz.2H), 7.30- . 
(m.4H) 

• FABMS (M + H*) fn/2:480 

40 

Example 31 

6-(2-Chlorophenyl)-3'[2-(imida2Ql-l-yl)ethoxycarbonylh11"methyl-2,3 :4.5]- 
^ thieno[3,2-f][1 ,2.41triazolo[4,3-a][1 .4]diazepine 



50 



55 
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• ■'H-NMROO MHz, CDCI3) 5 : 

1.50 - 2.19(m,2H). 2.66(s.3H). 2.80 - 5.80(m.10H), 670 -6.92{m.1H). 6.92 - 7.06(m.1H), 7.12 - 7.54(m, 1H), 
7.30(m.4H) 

• FABMS (M + H*) m;z:508 
Example 32 



6-(2-Chlorophenyl}-11-methyl-3-(2.3.5.6-tetrahydfopyran-4-yl)oxycarix)nyl-2.3 
10 [4 .3 :4.5]thieno[3.2'f][1.2.4]tria20lo[4,3-a][1.41ciiazepine 



15 



20 




• *H-NMR(90 MHz. CDCI3) 6 : 

1.40 - 2.12(m,6H). 2.67(s.3H), 2.84 - 5.68(m.11H). 7.29(m.4H) 

• FABMS (M + H*) m/z:498 

Example 33 

6-(2-Chlorophenyl)-3-(5'hexynyloxycarbonyl)-11'methyl-2.3.4.5-tetrahydro-8H'pyrido[4\3^4.5I^^^ 
[1 .2,4Itriazoio[4.3-aI[1 ,4]diazepine 



40 




• iH-NMR(90 MHz. CDCI3) 5 : 

1.20 - 2.32(m.6H), 1.94(t.J = 2Hz,1H). 2.21 (dt.J = 2Hz.7H2.2H). 2.66(s.3H). 2.84 - 5.76(m.6H). 7.28(m.4H) 

• FABMS (M + h'') m/2:494 

50 

Example 34 



6-(2-Chlorophenyl)-3-(3-cyano-1-oxopropyOM1-methyl-2.3,4.5-tetrahydro-8H-pyrido[4\3^4,5]th 
55 [1 ,2,41tria2olo[4.3-a][1 ,4]diazepine 
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TO 

• iH-NMR(90 MHz. CDCI3) 5 : 

1.16 - 2.38(m.2H). 2.42 -2.79(m.4H). 2.67(s.3H). 3.20 -5.72(m.6H), 7.31 (m.4H) 

• FABMS (M + H*) m/2:451 

15 

ExAmpI© 35 

6-(2-Chiorophenyl)-3-(2-cyano-1<>xoethyl)-11-methyl-2.3.4,5-tetfahydro-8H-pyn^^ 
20 [ 1 .2.4]tria20io[4,3-a][t.41ciiazepine 



25 0 \ 



11 ^^S^N^ 
NCCH2C-N Jl If 



30 

CI 



35 • iH-NMR(90 MHz, CDCI3) 5 : 

1.60 - 2.35(m.2H), 2.66(s.3H). 3.20 - 5.76(m,8H). 7.30(m,4H) 
• FABMS (M + H*)m/z:437 

Example 36 

40 

6-(2-Chlorophenyl)-3-(3-cyanopropoxycarbonyi)M1-methyl-2,3,4,5-tetrahydro-8H-pyfido[4\3^^ 
f][1 .2.4]triazolo[4,3'a][1 ,4]diazepine 

CH 3 ■ — nrfss N \ 
0 \ N 

NCCH,CH,CH,OC-r 

50 




65 



• iH-NMR(90 MHz, CDCI3) 5 : 

1.41 - 1.80(m,2H). 1.80 - 2.17(m.2H). 2.22 - 2.52(m.2H), 2.66(s.3H). 2.86 - 576(m.6H). 4.20(t.t=7Hz,2H), 
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7:30(m.4H) 

• FABMS (M + H*) m;z:481 
Example 37 

6-(2'Chlorophieny l)-1 1 -methy l-3-(1 -oxo-4-penty l)-2.3.4,5-tetrahydro-8H-py rido[4 .s' :4.5]thieno[3,2-f 1[1 .2.4]- 
triazolo[4.3-a][1 ,4]dia2epine 



75 



20 




• ^H-NMR(90 MHz. CDCI3) B : 

1.54 - 2.18(m.2H). 1.96{m,1H), 2.44 - 2.65(m.4H), 2.71 (s.3H). 2.88 - 5,76(m.6H). 7.42(m.4H) 

• FABMS (M + H*) m/z:450 

Example 38 



6-(2-Ch; oropheny l)-1 1 -methy l-3-(1 -propargylplperidin-4-yl)o)(ycarbony l-2.3.4,5'tetrahydro-8H-pyrido- 
[4 .3 :475imieno[3.2-f][1^.4]triazolo[4.3-a][1.4]diazepine 



35 



40 




^ • iH-NMR(90 MHz. CDCI3) B : 

1.4 - 2.9(m.11H). 2.25{t1H). 2.7{s.3H). 3.3(d.2H). 3.0 -3.g(m,2H). 4.0 - 4.9(m.1 +2H). 5.4 - 5.8(m.1H), 7.4- • 
(m.4H) 

• MS m/z(Pos. FD):535 
Example 39 



6-(2-ChlQrophenyl)-3'CyclQhexyloxycarbQnyl-11-methyl-2.3.4.5-tetrahydro-8H-pyrido[4\3^4,5y^ 

[1 . 2.4]triazoio[4.3-a][1 .4]diazeplne 
55 ____ 



50 
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0 r N 



5 



70 




• 'H-NMR(90 MHz, CDCI3) 6 : 

- 2.3(m.12H), 2.7(s.3H). 3.0 - 4.0(m.2H), 4.0 -4.8(m,1 + 1 + 2H). 5.4 - 5.8(m,1H), 7.4(m.4H) 

♦ MS m/z(Pos. FAB):496 

Example 40 

6-(2-Chlorophenyl)-3H:yclohexyiethQxycarbonylM1-methyl-2.3.4,5-tetrahydrO'8H 
f][1 .2.41triazolo[4.3-a][1 .4]diazepine 



25 



30 




35 • ^H-NMR{90 MHz. CDCI3) 5 : 

0.6 - 2.7(m.17H). 2.7(s,3H), 3.0 - 4.0(m.2H), 4.0 -4.4<m,1 +2H), 4.4 - 4.8(m,2H). 5.4 - 5.8(m.1H). 7.4(m.4H) 
• MS m/z(Pos. FAB): 538 . 



Example 41 

40 



6-(2'Chlorophenyl)'3-cyclopropylmethoxycarbonyt-l1-methyl-2,3A5-tetfahydr^^ 
[3,2-f][1 .2,4]triazolo[4.3'a][1 ,4]dia2epine 



45 



so 



55 




• ^H-NMR{90 MHz, CDCI3) 6 : 



51 
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05 - 2.0(m,7H). 2.7(s.3H). 3.0 - 4.0(m.2H), 3.8 - 4.0(d.2H). 4.4 - 4.8(m,1 +2H), 5.4 - 5.8{m.1H). 7.4{m,4H) 
• MS m/z(Pos. FAB):468 

Example 42 

6-(2-Chiorophenyi)-3-cyclohexylmethoxycarbonyl-11-methyl-2.3.4,5-tetrahydro-^ 
q[t ,2.4]triazolo[4.3-a][1 .4]dia2epine 



C H 3 ^ — ^ N \ 

0 \ iN 



20 




• »H-NMR(90 MHz. CDCI3) 5 : 

0.8 - 2.2(m.13H). 2.7{s.3H). 3.0 - 4.0(m.2H), 3.7 -4.0(d.2H). 4.1 - 4.8(m.1 +2H), 5.4 - 5.8(m.1H). 7.4(m,4H) 

• MS m.z(Pos. FAB):510 

Example 43 

6'(2-Chlorophenyi)- t1-methyl-3-(4-pyridy leaf bony l)-2.3.4,5-tetrahydro-8H-pyfi^^ ,2.4> 
triazolo[4.3-al[l .4]diazepine 



35 



40 




• »H'NMR(90 MHz. CDCI3) 5 : 

1.4 - 2.5(m,2H). 2.67(s.3H). 3.1 - 3.75(m.2H). 3.9 -5.8(m,4H). 7.0 - 7.7(m.6H), 8.4 - 8.e(m.2H) 

• MS m/z(Pos. FAB):475 

Example 44 

50 

6-(2-Chlorophenyl)-3-cyciohoxylmethylcarbonyl01-m9thyl-2,3,4,5'tetrahydro-8H-^^ 

f][1 ,2,4Itriazolo[4.3'a][1 .4]diazepin9 ~ 



52 
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• ^H-NMR(90 MHz. CDCb) 5 : 

0.6 - 2.4(m.13H), 2.16(d, J = 6.5Hz, 2H), 2.67(s,3H), 2.8 -5.9(m,6H), 7.1 - 7.6(m.4H) 
^5 • MS m/z(Pos. Fab):494{M + H)'' 

Example 45 



6-(2-Chlorop henyl)-3-cyclQhexanecarbonyi- 1 1 -methy l-2.3.4.5-tetrahydro-8H-py f idQ[4 .3 :4,51thieno[3,2-f ]- 



[1 .2.4]triazolo[4.3-al[1.4]diazepine 



25 " r N 



II ^ S 

6'" 



C I 



35 • iH-NMR(90 MHz, CDCia) 6 : 

0.7 - 2.7(m,13H), 2.67(s.3H), 2.8 -5.8(m.6H), 7.1 -7.6(m,4H) 
• MS m/2(Pos. FAB):480{M + H)* 

Example 46 

40 

6'(2-Chlorophenyl)-11-methyl-3'(3-pyridylcarbonyl)-2,3.4.5-tetrahydro-^^ 
tria20lo[4,3-a][1 ,4]dia2epirie 

45 



S. .H^ 



so 



55 



1 ^ 



<H-NMR(90 MHz, COCI3) S : 



53 
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1.4 - 2.6{m.2H), 2.66(s,3H). 2.8 - 6.0(m,6H). 7.1 -8.0(m.6H), 8.4 - 8.8(m.2H) 
• MS m/2(Pos. FAB):475(M + H)" 

Example 47 

5 

3-[4 -(morphorrn-4-yl-sulfonyl)phenylaminocarbonyl]-6-(2'Chtorophenyl)"11-^^ 
pyricio[4 .3 :4.5]thieno[3,2-f][1 .2.4]triazolo[4.3-al[l ,4]dia2eplne 

w 



75 



0 




CI 

20 

• ^H-NMR{90 MHz. CDCIa) 5 : 

1.80 - 2.20(m.4H). 2.63(s,3H). 2.80 - 3.08(m.4H). 3.24 -3.90(m.9H). 4.60 - 4.90(m,2H), 7.20 - 7.42(m.4H). 
25 7.45 -7.68{m.4H). 7.75(brs.1 H) 

• MS:m/z 638 

Example 48 

30 

3-[4'-(N-piperidino3ulfonyl)phenylarjinocarbonylh6-(2-chlorophenyl)-11-m9thyl-2.3A5-t9trahydro-aH-pyrido- 
[4 .3 :4.5]thieno[3.2-f][1.2.4]triazolo[4.3-a][1.4]diazepine ~~ 



0 0 • \ 

II 




CI 

45 

• 'H-NMR(90 MHz, CDCIa) B : 

1.10 - 2.30(m.lOH). 2.e4(s.3H). 2.75 - 3.10(m.4H). 3.30 -4.30(m,2H), 4.60 - 4.92(m,2H). 7.15 - 7.40(m.4H). 
7.42 -7.60(m.4H). 7.72(brs.1H) 

• MS:m/2 636 

50 

Example 49 

344'-(NHmida2oylsulfonyl)phenylaminocarbonyl>6'(2-chlorophenyl)-1Vmethyl-2,3.4.5-tefr^ 
55 [4 ,3 :4,5]thieno[3.2-f][1,2.4]triazolo[4.3-a][1,4]dlazepine 



54 
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5 




• *H-NMR(90 MHz. CDCI3) 6 : 

1.60 - 2.40(m,4H). 2.70(s,3H). 3.75 - 4.30(m,2H). 4.40 -5.00(m,2H), 7.00 - 7.50(m.12H) 
,g • MS:m/z 619 

Example 50 

2^ 3-[4'-(sulfamoyl)phenylaminocarbonyl]-6-(2-chlorophenyl)-11-methyl-2.3,4.^^^^ 
thieno[3,2-f][1 ,2.4]tnazolo[4.3'a][1 .4]diazepine 



25 Q 0 r N 



30 




^5 • 'H-NMR(90 MHz. CDCI3) 5 : 

1.40 - 2,20(m.4H), 2.62(s.3H), 3.60 - 4.40(nn.2H). 5.10 -5.50(m.2H), 7.10(s.2H), 7.30 - 7.60{m,4H). 7.62- 

(ABq,4H,vi = 9.0H2), 8,95(S.1H) 
• MS:m/2 568 

Example 51 



3-[4-(N.N-diethylaminosuifonyl)phenyiaminocarbonylh6-(2K:hlorophenyi)-11-meth 

pyri do[4 .3 :4,5]thieno[3.2-f][1 .2.4]triazolo[4.3-a][1 .4}dla2epine " 
45 — ' 



50 



55 




55 
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-'H-NMR(90 MHz, CDCli) 5 : 

1.10(t 6h.J = 7.2H). 1.70 - 2.30(m.4H), 2.62(s.3H). 3.16{q,4H,J = 7.2HE). 3.40 - 4.20(m,2H). 3.55 - 3.60(m.2H). 
7.18 - 7.40(m.4H). 7.54(ABq,4H,J =9.0H2), 7.70(s.tH) 
• MS:m/2 624 

Example 52 



3,[4^(|\j,cyplohexylaminosulfonyl)phenylaminocarbonyl]'6-(2-chlorophenyl)-^ 
ia pyrido[4 .3 :4,51thieno[3.2-f3[1.2.4]triazolo[4.3-a][1 ,4]diazepine 



t5 



20 




♦ *H-NMR(90 MHz. CDCI3) 5 : 

0.80 - 2.20(m.14H). 2.64(s,3H). 2.80 - 4.30(m.3H). 4.60 -4.30(m.3H). 4.60 - 4.90(m.2H). 5.05(d.1H.J =7.2H2). 
7.20 -7.40(m.4H). 7,56(ABq,4H,J = 9.0H2). 7.76(s,lH) 

• MS:m/z 650 

Example 53 



3-[4'-(2"-pyridyimethylaminosulfonyl)phenylaminocarbonyl>6-(2K:h!orophenyl^ 
8H-pyrido[4 .3 :4.51thieno[3.2-f][1,2.4]triazolo[4.3-a] [1,4]diazepine 



40 



45 




• ^H-NMR(90 MHz. CDCI3) 5 : 

1.60 - 2.20(m.4H). 2,72(s.3H). 3.60 - 4.50(m,6H). 6.50 -6.72{m,2H). 7.00 - 7.70{m,11H). 8.11 - a28{m.1H) 

• MS m/z:659 

Example 54 



55 3-[3-(N-piperidinosulfonyl)-prQpyloxycarbonyl]-6-(2-chlorQphenyl)-11-methyl-2.3,4,5'tetrah 
[4 .3 :4,53thieno[3.2-f][1 ,2.4]tria2olo[4,3-a][1 ,4]diazepln9 



56 
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0 0 \ N 

( NS-CH2CH,CH,QC-N -I .,f \ 
0 /=N 



70 



f Vci 



• ^H-NMR(90 MHz. CDCb) 5 : 

1.40 - 2.30(m,12H), 2.70(s.3H), 2.95(t.2HJ = 7.2Hz). 3.10 - 3.40(m,4H), 3.50 - 4.20(m.2H). 4.22- 
,5 (t,2H,J = 7.2Hz). 4.42 - 4-82(m.2H), 7.20 - 7.50(m,4H) 

• MS:m/2 603 

Example 55 



3-[3-(N-morpholinosulfonylhpropyloxycarbonylI-6-(2-chlorophenyl)-11-met^ 
[4 .3 :4.5]mieno[3.2-f][1.2.4]triazolo[4.3-a][1.4]diazeplne 



25 



30 




• ^H-NMR(90 MHz. CDCI3) 5 : 

1.60 - 2.40{m,6H), 2J0(S,3H). 2.98(t.2H,J = 7.2Hz), 3.60 -3.90(m.4H), 2.80 - 4.40(m.2H), 4.22(^,2H. J = 7.2Hz). 
4.40 -4.84(m,2H). 7.20 - 7.50{m.4H) 

• V;S:m/z 605 

40 

Example 56 

3-[ 4-(N-morphollnosulfonyl)phenyloxycarbonyl>6-(2-chloropheny 0-11 -methyl^ 8H-pyrldo- 
45 [4 ,3 :4.51thieno[3.2-fl[1,2.4]triazolo[4.3-a][1.41diazepine 



so 



55 




57 
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•■^H-NMR(90 MHz. CDCI3) 5 : 

1.60 - 2.40(m.4H). 2.74(s.3H), 2.80 - 3.10(m,4H). 3.60 -3.80 (m,4H). 3.10 - 5.10(m,4H). 4.90 - 7.60(m,8H) 
• MS:m/z 639 

5 Example 57 

6-(2-Chlorophenyl)-3-(2-cyanQethylmethylamino)carbonyl-11-methyl-2,3.4,5-te^^ 
thieno[3.2-f][1 ,2.41triazolo[4.3-a][1 ,4]diazepine ~~~~ 

70 



15 



20 




• ^H-NMR(90 MHz, CDCI3) 5 : 

25 1.57 - 2.22(m.2H), 2.61(t.J =7Hz.2H). 2.67(s,3H), 2.94(s,3H). 3.00 - 5.80(m,6H). 3.43(t.J = 7Hz.2H). 7.31- 
(m,4H) 

• FABMS(M + H*) m/z: 480 
Example 58 

30 

6-(2-Chlorophenyl)'3-(l -ethy nyl-1 -cyclohexy loxy-1 carbonyl-1 1 -methy 1-2,3 .4,5-tetrahydro-8H-pyrido- 

[4 ,3 :4,5]th]9no[3.2-f][1.2,4ltria2olo[4.3-a][1.4]dia2epine 

35 



40 




45 

• *H-NMR(90 MHz. CDCI3) 5 : 

1.04 - 2.35(m,12H). 2.59{s.1H), 2.67(s.3H), 2.78 -5.78(m.6H). 7.30(m.4H) 

* FABMS(M + H*)m/z:520 

50 

Example 59 

6-(2-Chloropheny l)-1 1 -methyi-3-(1 -phenyl-2-propy ny loxycarbonyl)-2.3,4,5-tetrahydro-8H-pyrido[4 ,3':4,5]- 
55 thieno[3,2-f][1 .2.4]triazolo[4.3-a][1 ,4]diazepine 



58 
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10 



5 



CH ^C-CHOC-N 




• *H-NMR{90 MHz. CDCb) 6 : 

1.63 - 2.30(m.2H). 2.57(dJ = 2H2.1H), 2.65(s.3H). 2.97 -5.71 (m.6H), 6.35{dJ = 2Hz.1H). 7.11 - 7.64(m,9H) 

* FABMS(M + H*)m/z:528 



6-(2-ChlorQphenyl)-3-(2-cyanoethoxy)carbQnyl-n-methyl-2.3.4,5-tetrahydro-8 
[1 ,2.4]triazolo[4,3'a][1 ,4]dia2epine 



35 • iH-NMR{90 MH2. CDCb) 5 : 

1.40 - 2.34{m.2H). 2.66(s.3H), 2.70(t,J = 7Hz.2H), 2.79 - 5.76(m,eH). 4.28(t.J = 7H2.2H), 7.30(m.4H) 
• FABMS(M + H*) m/z:467 

Example 61 

40 

6-(2-Chlorophenyl)-1i'methyl-3'(2-propynyl)aminocarbonyl-2.3,4,5-tetrahy^ 
f][1 .2.41tria20lo[4,3-al[1 ,4]dia2epine 



Example 60 



25 



30 



0 

II 

NCCHaCHaOC 




45 



50 



55 




• 'H-NMR(90 MHz. CDCb) 6 : 
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1.56 - 2.08(m.2H). 2.19(dJ = 2H2.1H). 2.65(s.3H). 2.96 -5.70(dd,J = 2Hz.7H2,6H), 3.98(ddJ = 2Hz7H2.2H). 
4.83(U = 7Hz,1H), 7.28(m.4H)) 
• FABMS(M + H*) m/z: 451 

5 Example 62 

3'(2-Butynyloxycarbonyl)-6-(2-chlQrophenyl)-11-methyl-2,3,4.5-tetrahydro-8H-pyrido[4\ 
[1 .2.4]triazolo[4,3-aI[1 .41diazepine — — 

10 



15 



20 




• ^H-NMR(90 MHz. CDCI) 6 : 

1.43 - 2.15(m.2H), 1.84(t.J = 2H2,3H). 2.66(s.3H). 2.80 -5.74(m.6H). 4.64(q.J = 2H2,2H). 7.30{m.4H) 

• FABMS(M + H*) m/z: 466 

Example 63 

6-(2-Chlorophenyl)-11-methyl-3-[2'(2"pyridyl)ethylamino carbonyl)]-2.3.4.5*tetrahydro-8H-pyrido[4\3':4,5I- 
thieno[3,2-fl[1 ,2,4]triazolo[4.3-a][1 .4]dia2epine 



35 



40 




• iH-NMR(90 MHz, CDCI3) 5 : 

1.46 - 2.25(m.2H). 2.65(s.3H). 2.76 - 5.76(m.6H). 2.92(t.J=7H2.2H). 3.42 - 3.68(m.2H), 5.95 - 6.24(m,1H). 
6.93 -7.39(m.6H), 7.40 - 7.66(m.1H). 8.25 - 8.40(m.lH) 

• MS m/z: 517 

50 

Example 64 

6'(2-Chiorophenyl)-3-[2-(morpholin-4-yl)ethylamino carbonyl)]-11-methyl'2.3,4,5-tetrahydro8H-pyfido- 
^5 [4 ,3 :4.5]thieno[3,2"fl[t2,4]triazolo[4,3-a][1.4]dia2epine 



60 
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CH3-— f^N^ 
0 \ N 

Q. N-CHaCHa- N-C-l« 

= N 



10 




15 



• iH-NMR(90 MHz. CDCI3) 5 : 

1.54 - 2.20(m.2H). 2.30 - 258 (m.6H). 2.67(s.3H). 2.88 5.80(m,6H), 3.17 - 3.42(m,2H). 3.55 - 3.74(m.4H), 5.03 
-5.19(m.1H). 7.30(m.4H) 

♦ MS m/z: 525 



Example 65 



20 



6-(2-Chlorophenyl)-3-[4-(morpholin-4-yl'Carbonyloxy)-2-butynyloxycarbonyl]-1^ 
8H'pyrido[4 .3 :4,5]thieno[3,2-f][1.2,4]tria2oio[4.3-a][1,4]diazepine 



ss 



CH3 N N 

Q 0 T S 

/-\ II II ^^S. J 

Q M-COCHaC-CCHaOC-fj^ 



30 




35 

• ^H-NMR(90 MHz, CDCb) 6 : 

1.55 - 2.28(m.2H), 2.66{s,3H). 2.87 - 5.75(m,6H). 3.34 .3.54(m.4H). 3.54 - 3.72(m.4H). 4.75(s.4H). 7.30(s.4H) 

• MS m/z: 594 

Example 66 



6K2-Chlorophenyl)-11-mothyl-3-[4-(pyridin-2-yi-methylaminocarbonyloxy)-2'butynyloxycarbonyl^ 
tetrahydro-8H-pyrido[4 .3 :4.5]thleno[3.2-fl[l,2,4]trla2olo[4>a][l^ 



45 



50 



0 \ N 

!l ^ .S. 



65 




n 

Cl 
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•■'H-NMR{90 MHz, CDCI3) 5 : 

1.6 - 2.2(m,2H). 2.70(s,3H). 3.00 - 5.75(m.6H). 4.46(d.J = 5H2,2H). 4.72(s.4H). 5.90 - 6.20(m,1H). 7.1 - 7.6- 
(m.6H). 7.5 - 79(m.1H), 8.40 - 8.70(m,1H) 
• MS m/z: 615 

5 

Example 67 

6-(2-Chlorophenyl)-11-methyl-3-(4-pentynyloxycarbonylh2.3,4.5-tetrahydro-8H-^ 
w [1 ,2.41triazolo[4,3-a][1 .4]diazepine 



0 \ N 



CK =CCH JCH2CH2OC - K \ 




20 

CI 



• ^H-NMR(90 MHz, CDCI3) 6 : 

1.52 - 2.08(m.4H), 1.92(t.J = 2Hz,1H). 2.08 - 2.40(m,2H). 2.66(s.3H). 2,84 - 5.72{m.6H). 4.17(t.J = 7Hz.2H). 
7.29(m.4H) 

• MS m/z: 479 

Example 68 

6-(2-Chloroph9nyi)-11-memyl'3-(2-propynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyri 
[1 .2,4]trlazolo[4,3-al[1 .4]diazepine 



30 



35 



0 r N 

« CH^C-CHaOC-l 



Cl 

45 



• 'H-NMR(90 MHz. CDCI3) 5 : 

1.68 -2.1 5(m,2H). 2.50(t,J = 3H2,1H), 2.62(s.3H), 2.85 -5.79(m,6H). 4.65(d,J = 3H2,2H). 740(m,4H) 
5^ • MS m/z: 451 

Example 69 



6-(2-Chlorophenyl)'11-methyi'3-[2-(pyridin'2-yl)'ethoxycarbonylh2,3.4,5-tetrahydro-8H-pyfi 
thieno[3.2-f][1 ,2.4]triazolo[4,3-aI[1 .4]dia2epine 



62 
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0 r N 

N^CH»CH»OC-!) ^ [|^ 




CI 

70 ^ ' 

• ^H-NMR(90 MHz. CDCl3)5: 

.1.64 - 2.25(m,2H), 2.50 - 5.74(m.6H). 2.71 (s.3H), 2.90(W = 7Hz,2H). 3.91(U = 7Hz. 2H), 6.86 - 7.80(m.7H). 
8.36-a.76(m,1H) 

* MS m/z: 518 

Example 70 

20 

6-(2-ChlQrophenyl)-11-methyl-3'(tetrahydropyran'2-yl)methoxycarbonylh2.^ 
[4 ,3 :4,5]thieno[3,2-f][1 .2.4]triazolo[4.3-a][1 .4]diazepine 

25 CH: 



I 

0 \ N 

S 



r^cHaOc-r 



ci 



35 

• iH-NMR(90 MHz. CDCI3) 5 : 

1.12 - 2,32(m.8H). 2.66(S.3H). 2.92 - 5.72(m.1 1 H). 7.30(m.4H) 

• MS m/z: 499 

Example 71 

6-(2-Chlorophenyl)'11-methyl'342-(morpholin-2-yl)ethoxycarbonyl]-2,3.4,5-tetrahyd 

thieno[ 3,2-f][1 ,2.4]triazolo[4.3-a][1 ,4]diazepin9 
45 — — ■ 

C H 3 - — ^ N N 
0 \ N 

so /~\ II ^ S 



55 ^ Vci 



63 
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• -^H-NMR(90 MHz. CDCI3) 5 : 1.54 - 2.24(m.2H). 2.36 - 2.64(m.6H). 2.68(s.3H), 3.04 -5.84(m,6H). 3.52 - 
3.80(m,4H). 4.24(tJ = 7Hz,2H). 7.39(m.4H) 

• MS m/z: 526 

5 Preparatory Example 1 



6'Acetyl-2-(2-bromopropionylaminQ)-3-(2-chlorobenzoyO-4,5.6J4etrahydro-thieno[ 

10 



IS 




20 

13.3 g of toluene and 3.66 liters of water were added to 600 g of 2-amino-3-(2-chlorobenzoyl)-6-acetyl- 
4.5.6.7'-tetrahydro-thleno[2.3-C]pyridine. to which 301 g of sodium hydrogencarbonate was further added. 
While heating to 60*C. 301 ml of 2-bromopropionyl bromide was dropped into the solution. Further, 170 g 
of sodium hydrogencarbonate and 170 ml of 2-bromopropionyl bromide were added in order to complete 
the reaction. After cooling down to room temperature, 500 g of sodium hydrogencarbonate was added, after 
which the organic phase was separated. The aqueous phase was extracted twice with ethyl acetate, 
followed by combination with the organic phase, washing with water and drying with anhydrous magnesium 
sulfate. The solvent was distilled off under reduced pressure and the resultant solid matter was washed with 
ether to obtain 800 g of the intended product. 
^° • *H-NMR(90 MHz, CDCI3) 5 : 

1.7 - 2.4(m,2H). 1.99(d, J = 7.2Hz. 3H), 2.06 and 2.12{each S, total 3H), 3.25 - 3.7(m,2H), 4.41(q, 
J = 7.2Hz.1H), 4.4 - 4.8(m.2H). 7.0 - 7.5(m.4H) 



Preparatory Example 2 

6-Acetyl-2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-4.5,6.7-tetrahydro-thieno[2.3-C]pyridine 



45 




(process A) 

841 g of 6-acetyl-2-(2-bromopropionylamino)-3-(2-chloroben2oyl)-4,5.6,7-tetrahydro-thieno[2,3-C]pyrid 
ine was dissolved in 0.72 liters of dichloroethane and 1.08 liters of ethyl acetate, into which ammonia gas 
was introduced at -IO' C. The mixture was subjected to reaction In an autoclave at IOO' C for 1 hour. After 
completion of the reaction, excess ammonia gas was removed and the reaction solution was poured into 3N 
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MCI under ice-cooling conditions. After extraction with ethyl acetate, the aqueous phase was neutralized with 
a saturated sodium carbonate aqueous solution, followed by repeating extraction with chloroform. The 
resultant organic phase was washed with a saturated saline solution, followed by drying with anhydrous 
magnesium sulfate and removal of the solv nt by distillation under reduced pressure to obtain 636.8 g of 
5 the intended compound. 

• iH-NMR(90 MHz, CDCI3) 5 : 

1.48(d, J = 6.8Hz, 3H), 1.6 - 2.3(m,4H), 2.07 and 2.12(each S, total 3H). 3.25 - 4.0(m.3H). 4.35 - 4.75(m.2H). 
7.0 - 7.6(m.4H) 

70 

(process B) 

Ten grams of 2-amino-3-(2-chlorobenzoyl)-6-acetyl-4,5.6,7-tetrahydro-thieno(2,3-C)pyridine was dis- 
solved in 150 ml of chloroform at the room temperature. 17 g of alanyl chloride hydrochloride was added 

75 little by little to the solution over a period of 1 hour at the room temperature, while agitated. After the 
reaction finished, 150 ml of water was added to the mixture. Agitation was conducted for 30 minutes. The 
aqueous phase was taken out. The phase in chloroform was treated with 150 ml of water for extraction. The 
two aqueous phases were collected into one. It was washed with chloroform. The aqueous phase was 
neutralized with sodium bicarbonate and extracted with chloroform. The resultant was treated with a 

20 reduced pressure distillation to remove out the solvent and obtain 10.1 grams of the intended compound in 
the form of yellow powder. 

Preparatory Example 3 

25 

8-Acetyl'5-(2-chlorophenyl)-3-methyf'6J.8,9-tetrahydroMH.3H-pyrido[4\3^4.5]thieno[3,2-f^ 
one 



35 




636.8 g of 6-acetyl-2-(2-aminopropionylamino)-3-{2-chlorobenzoyl)-4,5,6.7-tetrahydro-thleno[2,3-C]- 
pyridine was dissolved in 2.3 liters of toluene, 637 ml of pyridine and 94.3 ml of acetic acid and refluxed 
over day and night while removing water from the reaction system. After removal of the reaction solution by 
distillation, benzene was added, followed by cooling and filtering the resultant crystals to obtain 300 g of the 
intended product, 
• ^H-NMR(90 MHz. CDCI3) B : 

1.3 - 2.6(m,2H). 1.76(d,J=6.8Hz.3H), 2.08 and 2.12(each S, total 3H), 2.8 - 4.1(m,2H), 3.87(q.J = 6.8Hz.1H), 
4.1 -5.1(m,2H). 7.1 - 7.5(m,4H). 9.0 - 9.5(bs.1H) 



Preparatory Example 4 

3-Methyl-5-(2-chlorophenyl)-8-thlQacetyl-6.7,8,9-tetrahydro-1H.3H-pyrido[4\3^4.5]thieno[3,2-f]n 
2-thione 
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s 
II 

CH,-C-N 




S 



H 
N 



CH, 



5 



JO 



288 g of 3-methyI-5-(2-chlorophenyi)-8-acetyl-6,7.8.9-tetrahydro-1 H.3H-pyrido[4'.3':4.5]thieno[3.2-f][1 .4]- 
azepin-2-on© was dissolved in 3 liters of dimethoxyethane. to which 186 g of sodium hydrogencarbonate 
and 364 g of phosphorus pentasulfide were added, 'followed by heating under reflux for 3 hours. The 
reaction solution was filtered through Celite. after which the solvent was once distilled off under reduced 
pressure. Methanol and dichloronnethane were added to the resultant residue in small amounts for 
adsorption or, silica ge!, fcilcwe^j by drying and purification with dry column chromatography (elution 
solvent: dichlormethane: methanol = 98:2), thereby obtaining 300 g of the intended compound. 



Preparatory Example 5 

6-(2-Chlorophenyl)-3-thioacetyh8,11-dimethyl-2.3A5-tetrahydro-8H-pyrido[4\3^4.5]thieno[3,2-^ 
tria2olo[4.3-a][1 .4]dia2epine 



4.81 g of 3-methyl-5-(2s:hlorophenyl-8-thioacetyl-6 J,8.9-tetrahydro-1 H,3H-pyrido[4\3^4.5]thl6no[3,2-n^ 
^ [1.4]diazepin-2-thione was dissolved in 70 ml of dioxane, to which 660 mg of acetohydrazide was added, 
followed by heating at 100' C. After cooling, the mixture was concentrated gnder reduced pressure and the 
resultant reside was purified by column chromatography (elution solvent: dichtoromethano:methanol = 
98:2). thereby obtaining 750 g of the intended compound. 

45 

Preparatory Example 6 

6'(2-Chlorophenyl)-3,1 1 -dimethyl-2.3,4.5-tetrahydro-8H-pyrido[4'.3':4,5]thieno[3.2-fl[1 .2.4ltria20lo[4,3-a][1 ,4> 
50 diazepine 



25 



30 



35 




55 
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w 



5 




CH3 



281 g of 6-(2-chlorophenyl)-8J ^dimethyl-3-thioacetyl-2.3.4.5-tetrahydro-8H■pyri^ 
f][1,2.4]triazolo[4.3-a][1,4]diazepine was dissolved in 1 liter of methanol, to which 0,81 liters of 4N sodiunn 
hydroxide, followed by heating under reflux. After cooling, the reaction solution was salted out and extracted 
with chloroform, followed by removal of the solvent by distillation under reduced pressure. The resultant 
residue was purified by silica gel column chromatography (elution solvent: dichloromethane: methanol = 
95:5), thereby obtaining 142 g of the intended compGund. 
^ *H-NMR(96 MHz, CDCIa) 5 : 

1.1 - 2.3(m.3H), 2.10(d.J = 6,8Hz.3H), 2.45 - 3.3(m.2H). 2.66(s,3H). 3.85 - 4.1 (m.2H). 4,26(q. J = 6.8Hz,1H). 
7.1 -7.6(m,4H) 

* MS m/z(Pos. Fab): 384(M + H)* 



Preparatory Example 7 

^)-6'(2^Chlorophenyl)-8.1^-dimethyl^2.3A5'tetrahydro^8H-pyrido[4^3^4.5]thleno[3.2■fI[1.2,4]trla20lo[^ 
[I,41dia2epine 



86 g of I ± )-6-(2-ch:orophenyl)-8.11-dimethyI-2,3,4,5-tetrahydro-8H-pyr(do[4\3^4,5]thieno[3.2 
triazolo[4,3-a3[1,4]diazepin9 and 45.86 g of dIbenzoyl-D-tartarate were dissolved under heating conditions in 
980 ml of ethanol and 365 ml of water, and allowed to stand at room temperature. The resultant crystals 
were collected by filtration and washed with ether, followed by rendering free by means of a diluted sodium 
hydrogencarbonate aqueous solution and extraction twice with dichloromethane. The resultant organic 
phase was washed with a saturated saline solution and dried with anhydrous magnesium sulfate, followed 
by removal of the solvent by distillation under reduced pressure to obtain 11.0 g of the intended compound. 

Further, the filtrate from which the tartarate had been once collected by filtration was subjected to a 
similar procedure set forth above, thereby obtaining 11.3 g cf the intended compound. 
• [a]g«-23.5' (C = 1,EtOH) 



Preparatory Example 8 



( + )-6-(2'Chlorophenyl)-3'(1<yanoM-methylethoxycarbonyl)-8.11-dlmethyl-2.3.4,5'tetrahydrO'8H-^^^^ 



30 



40 
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[4 ,3':4.5]thieno[3.2-f][1 .2,4]triazolo[4.3-a][1 ,4]dia2epine 



5 



10 




In the same manner as in Preparatory Example 7, dibenzoyl-L-tartaric acid was used to obtain the 
intended CGmpound . 
• [ ]d^ +17.56' (C = 0.02. EtOH) 

20 

Example 72 



( + )-6'(2-Chlorophenyl)'3'(lK:yano-1-methylethoxycarbonyl)-8J1-dimethyl-2.3.4.5-tetrahydro-6H-pyri 
[4 .3 :4,53thieno[3.2-fI[1.2.4] triazolo[4,3-a][1 .4]dia2epine 



30 



35 




5 g of (-)-6-(2<:hlorophenyl)-8J1-dimethyl-2.3,4.5-tetrahydro-8H-pyridot4\3^4.5]thieno[3.24][1.2.4]- 
tria2olo[4,3-a][1 .4]dia2epine was dissolved in dichloromethane, to which 5 g o- 1-cyano-1-methylethylphenyl 
carbonate was added, followed by reaction at 100* C for 4 hours while removing the solvent by distillation. 
After completion of the reaction, the resultant residue was purified by column chromatography (eiution 
solvent: chloroformtmethanol = 99:1). thereby obtaining 2.7 g of the intended compound. 

• 'H-NMR(90 MHz. CDCI3) S : 

^5 1.7B(s,6H), 1.80 - 2.20(m.2H). 2.10(d.3H). 2.66(S,3H). 3,0 - 3.9(m,2H). 4.24{q,1H), 4.3 - 4.9(m.2H). 7.35- 
(m.4H) 

• FABMS [M + H*] 481 

• [a Id® +17.56' (C = 0.02. EtOH) 



Example 73 

( + )-3'(3-Butynyloxycarbonyl(-6-(2-chlorophenyl)- 8.1 1 -dimethyl-2,3.4,5-tetrahydro-8H-pyrido[4^3':4.5]thieno- 
S5 [3.2-f][1 .2.4]triazolo[4.3-a][1 .43dia2epine ~~ ~" 
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5 g of (-)-6-(2-chIorophenyl)-8.1 1<limethyl-2.3.4.5rtetrahydro-8H-pyrid »2,4]- 
triazolo[4.3-a][1 .4]diazepine was dissolved in dichloromethane. to which 5 g of 3-butynylphenyl carbonate, 
followed by reaction at 100* C for 4 hours while distilling off the solvent. After completion of the reaction, 
the resultant residue was purified by colunnn chromatography {elution solvent: dichloromethane:methanol = 
99:1). thereby obtaining 1.6 g of the intended compound. 
• ^H-NMR(go MHz. CDGb) 5 : 

7.4(5H,Ar),^ 4.9(1 H.d.J = 1 8Hz.N-CH2[C"2]), 4.5(1H. d. J = 18H2, N-CH2[C-2]), 4.2(1 H.ri.Cs-H), 4.1(2H,t, 
J = 8Hz.O-CH2). 2.7(3H,s). 2.5(2H,dt J 1 Hz.7Hz,=-CHa). 2,1(3H.d,J = 7Hz,CHCH3). 3.0 - 2.0(5H.n) 
+ 17.0' (C=l,CHCl3) 



Example 74 

(-)-6-(2-Chlorophenyl)-3<:yclopropanecarbonyl-8.1lHjimethyl'2,3A5-tetrahydro-8H-pyri 
[3.2-f][1 ,2,4Itrlazolo[4,3-aI[1 .4]dia2epine 




5 g of (-)-6-(2Chlorophenyl)-3-cyclopropanecarbonyl-8 1 1-dimethyl-2.3.4.5-tetrahydro-8H-pyrldo- 
[4^3':4,5]thieno[3,2-f][1 .2,4]triazolo[4,3-a]I1,4]dia2epine was dissolved in 70 ml of dichloromethane, to which 
1.42 g of triethylamine fras added, followed by dropping 1.44 g of cyclopropanecarbonyl chloride under ice- 
cooling conditions. After completion of the reaction, the reaction solution was washed with a saturated 
sodium hydrogencarbonate aqueous solution and then with a saturated saline solution, followed by drying 
with anhydrous magnesium sulfate and removal of the solvent by distillation under reduced pressure. The 
resultant residue was purified by silica gel column chromatography (elution solvent: dichloromethane: 
methanol = 98:2), thereby obtaining 4.2 g of the intended compound. 

• iH-NMR(90 MHz, CDCI3) 5 : 

0.55 - 1.15(m.4H). 1.45 - 2.5(m.3H). 2.10(d,J = 6.8Hz.3H). 2.66(s,3H), 2.8 - 4.8(m,3H), 4.26(q. J = 6.8Hz,1 H), 
4.8 -5.2(m,lH). 7.05 - 7.65(m.4H) 
•MS m/z{po3,Fab): 452(M + H)* 

• [algS-4.97* (C-1,EtOH) 

• [a]g6-14.9r (C=1.CHCl3) 

Other processes of preparing the compounds obtained in the foregoing examples are described in the 

following. 
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Preparatory Example 9 

1 -(Cyano-1 -methy lethoxycarbonyl)'4-hydroxy piperidine 



CHa 0 

NC-C-O-C-N V-QH 
CH3. 

'5 50 g of 1 -cyano-1 -methylethylphenyl carbonate and 25 g of 4-hydroxypiperidine were heated at 130 ' C. 
After completion of the reaction, the resulting product was purified by siiica get coiurrin chromatograpny 
(elution solvent: hexane:ethyl acetate = 1:1 - 1:2 - 0:1), thereby obtaining 50.5 g of the intended connpound. 
• ^H-NMR(90 MHz, CDCh) 6 : 

1.26 - 2.1G(m,5H). 1.80{s.6H). 2.96 - 3.35(m.2H), 3.60 -4.15(nn.3H) 

20 

Preparatory Example 10 
25 1 -(Cyano-1 -methylethoxycarbQnyl)-4-piperidone 



30 



45 



CH3 0 
lC-C-0-C-N^=0 



CH3 

35 5.06 ml of dimethylsulfoxide was gradually dropped, at -78* C into a solution of 4.15 ml of oxalyl 
chloride in dichloromethane (50 ml), into which a dichloromethane solution of 5.05 g of 1 -(1 -cyano-1 - 
methylethoxycarbonyl)-4-hydroxypiperidine was dropped. After agitation at the temperature for 1 hour, 16.57 
ml of triethylamine was added, followed by agitation at room temperature for 1 hour. The reaction solution 
was filtered, washed with water, and dried with anhydrous magnesium sulfate. The solvent was distilled off 

40 and the resultant residue was purified by silica gel column chromatography (elution solvent: ethyl acetate:n- 
hexane = 1 :9), thereby obtaining 3.9 g of the intended compound. 
• ^H-NMR(90 MHz, CDCI3) 6 : 
1 .80(s.6H). 2.48(t. J = 7Hz.4H). 3.74(t,J = 7Hz.4H) 



Preparatory Example 11 



2-Amino-3-{2-cfilorobenzoyl>6-{1 -cyano-1 -methylethoxy carbonyl)-4.5.6,7-tetrahydro-thieno[2.3-C]pyridine 

50 



55 
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5 




1.6 ml of triethylamin© was added to a mixture of 3.9 g of the compound obtained in Preparatory 
Example 10, 0.6 g of sulfur, 3.3 g of 2-chlorocyanoacetophenone and 20 ml of N,N-dimethy!formamide at 
40 °C and agitated at 60"C for 3 hours. After completion of the reaction, the solvent was evaporated to 
dryness and washed with ethyl acetate to obtain 5.0 g of the intended compound. 
• ^H-NMR(90 MHz, CDCI3) 5 : 

1.60 - 1.95(m.2H). 1.75(s.6H). 3.40(m.2H), 4.32(m.2H). 7.10 - 7.50(m.6H) 
Preparatory Example 12 

2'(2"Bromopropionylamino)'3-(2-chlorobenzoyl)-6-(1-cyano-1'methylethoxycarbonylH.5,6,7-tetrahydro- 
thieno[2.3-C]pyridine 



30 




4,6 g of 2-bromopropionyl bromide was dropped Into a mixture of 5.0 g of the compound obtained In 
Preparatory Example 11. 2.1 g of sodium hydrogencarbonate, 50 ml of water and 200 ml of toluene at 
60* C. After completion of the reaction, ethyl acetate was added, fro which the aqueous phase was 
40 removed. The organic phase was washed with a saturated saline solution and dried with anhydrous 
magnesium sulfate. Tne solvent was distilled off to obtain 6.0 g of the intended compound. 
• iH-NMR(90 MHz, CDCI3) 5 : 

1.76(S,6H), 1.88(m.2H). 2.00(d, J = 7Hz, 3H). 3.24 -3.60(m,2H), 4.20 - 4.68(m.2H), 4.62(q, J = 7H2, 1H), 7,00 
-7.50(m.4H). 



Preparatory Example 13 

50 2-(2-Aminopropioriylamino)-3-(2-<:hlorobenzoyl)-6-(1<:yano-1-methylethoxycarbonyl)%5.67>8-tetrahydro- 
thieno[2,3-C]pyridine 
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6,0 g of the compound obtained in Preparatory Example 12 was dissolved in 50 ml of ethyl acetate, into 
which ammonia was introduced at -20' C for 2 hours, followed by agitation in a sealed tube at 100 C for 5 
hours. After completion of the reaction, the reaction product was extracted with 2N hydrochloric acid and 
the resultant aqueous phase was neutralized with sodium hydrogencarbonate. which was subsequently 
saturated with sodium chloride and extracted with chloroform. After drying with anhydrous magnesium 
Sulfate, the solvent was distiiied off to obtain 0.7 g of the intended compound. 
• »H-NMR(90 MHz. CDCb) 6 : 

1.51(d. J=7Hz.3H). 1.50 - 2.04{m.2H), 1.78(s.6H). 3.28 -3.60(m.2H), 3.62 - 3.96(m.1H). 4.50{m.2H). 7.20 - 
7.54(m.4H) 



Preparatory Example 14 

3-Methyl-5-(2-chlQrophenyl)-8-(1-cyano-1-methylethoxycarbonyl)-67.8,9-tetrahyd 
thieno[2.3-e][1 ,4]diazepin-2'0ne 



A mixture of 0.4 g of the compound obtained in Preparatory Excinple 13, 0.7 g of phosphorus 
pentasulfide. 0.4 g of sodium hydrogencarbonate and 40 ml of 1»2-dimethoxyethane was refluxed for 2 
hours. After completion of the reaction, the solvent was distilled off. to which methanol was added, followed 
by removal of insoluble matters by filtration and concentration. The residue was purified by silica gel 
column chromatography (elution solvent chioroform:methanol = 99:1 >, thereby obtaining 0.3 g of the 
intended compound. 
♦ ^H-NMR{90 MHz. CDCI3) 6 : 

1.50 - 2.0(m.2H). 1.76(s,6H), 1.92(d.J = 7H2,3H). 3.0 -4.0(m,2H), 4.0 - 4.3(m,1H), 4.3 - 5.0(m»2H). 7,1 - 7.6- 
(m,4H) 



3-(1 -Cyano-1 -methylethoxycarbony l)-6-(2-chlorophenyl)-8.1 1 -dimethy l-2.3,4,5-tetrahydrO'8H-pyrido- 
[4 .3 :4,51thieno[3.2-f3[1 .2,4]triazolQ[4.3-a][1 .4]dia2eplne 




Example 75 
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75 



20 



25 



30 



35 



40 



CHa ^f=N 

6-- 



0.3 g of the compound obtained in Preparatory Example 14 and 0.3 g of acetotiydrazide were dissolved 
in 20 ml of 1.4-dioxane and refluxed for 3 hours. After completion of the reaction, the solvent was distilled 
off and the residue was purified by silica gel column chromatography (elution solvent: chloroformrmethanol 
= 99:1). thereby obtaining 0.20 g of the intended compound. 
• iH-NMR(90 MHz. CDCb) : 

1.76fs.6HV t.80 - 2^0(m2H). 2.1Q(d.3H). 2.ee{s,3H), 3;G - 3.8(m.2H). 4.24(q,rH). 4.3 - 4:9(m,2K), 7.35(fn.4M) 



Preparatory Example 15 
N-(3-Butynyloxycarbonyl)-4-hydroxypiperdine 



0 

CH^CCH2CH.0-C-N^^_)-0H 

10.0 g of 3-butynylphenyl carbonate and 5.8 g of 4-hydroxypiperidine were heated in a solvent-free 
condition at lOO'C of 30 minutes. After completion of the reaction, silica gel column chromatography 
(elution solvent:hexane:ethyI acetate = 1:1-1:2) was used for purification to obtain 10.6 g of the intended 
compound. 

• iH-NMR(90 MHz. ODCh)S : 

1.16 - 2.1(m.5H). 1.98(t.J-2H2.1H). 1.42(dt,J =2H2jH2.2H). 2.9 - 3.5(m.2H). 3.8 - 4.1(m.3H). 4.15(t.J = 7Hz. 
2H) 



Preparatory Example 16 



N-(3-Butynyloxycarbo nyl)-4-piperidone 
45 ' 



50 



0 

II r-\ 

CHsCCH.CHaQ-C-N >=0 



25 ml of oxalyl chloride was added to 500 ml of dichloromethane, into which 41 ml of dimethyl sulfoxide 
was gradually dropped In a stream of nitrogen at a temperature of from -50 'C to -70* C. Subsequently, 
55 10.3 g of N-(3-butynyloxycarbonyl)-4-hydroxypiperidine was dissolved in 50 ml of dichloromethane. followed 
by gradually dropping into the reaction mixture. Finally, 120 ml of triethylamine was dropped, followed by 
gradually increasing the temperature up to room temperature. The reaction solution was charged into a 
saturated saline solution, extracted three times with dichloromethane and dried with anhydrous magnesium 
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sOlfate, after which the solvent was distilled off under reduced pressure. The resultant residue was purified 
by ^e use of silica gel column chromatography {elution solvent: hexane:0thyl acetate = 3:1). thereby 
obtaining 8,9 g of the intended compound. 
• ^H-NMR(90MH2. CDCI3) 5 : 

2.0(t.J = 2Hz.lH). 2.3 - 2.8(m.6H), 376(tJ =7Hz.4H). 4.21(t.J = 7H2, 2H) 



Preparatory Example 17 



2'Amino-3-(2'Chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4.5.6.7'tetrahydro'thieno[2,3-C]pyridine 



7.4 g of N-(3-butynyloxycarbonylH-piperidone, 1.21 g of sulfur and 61.5 g of 2- 
chlorocyanoacetophenone were dissolved in 25 ml of dimethylformamlde. to which 3.5 ml of triethylamine 
was further added, followed by agitation at 60 'C for 1 hour. After completion of the reaction, silica gel 
column chromatography )elution solvent: dichloromethane:methanol = 99:1) was used for purification, 
thereby obtaining 1 1 .2 g of the intended compound. 
♦ iH-NMR(90MHz, CDCl3)5 : 

1.64 - 1.90(m.2H). 1.96(tJ = 2H2.1H). 2.3 - 2.7(t.J = 2Hz,7Hz. 2H) 3.4(t.J =7Hz.2H), 4.14(tJ =7Hz. 2H) 4.3 
-4.5(m.2H). 7.0 - 7.5(m.6H) 



Preparatory Example 18 



2-(2'BromQpropionylamino)-3-(2-chlorobenzoyl)-6'(3-butynyloKycarbonyl)- 4. 5.6.7-tetrahydrO'thieno[2.3-C]- 
pyridine 



1.35 g of 2-amino-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4.5.6,7-tetrahydro-thi©no[2,3-C]pyridine 
was dissolved in 20 ml of dioxane. to which 0.33 g of pyridine was added, followed by dropping at 0 C 
0.90 g of 2-bromopropionyl bromide. After completion of the reaction, the reaction mixture was charged into 
water, extracted with dichloromethane and dried with anhydrous magnesium sulfate, after which the solvent 
was distilled off under reduced pressure. The resultant residue was purified by silica gel column chromatog- 
raphy (elution solventdichloromethane:hexane = 1:1 - 1:0), thereby obtaining 1.19 g of the intended 
compound. 





CHa 
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* »H-NMR(90 MHz. CDCI3) 5 : 

2.02(U = 7Hz.3Hl, 1.7 - 2.2(m.3H), 3.5(dU = 2Hz, 7Hz.2H). 3.44(t.J = 7Hz,2H), 4.16(t,J = 7Hz. 2H). 4.4 - 4.8- 
(m.3H). 7.0 - 7.5(m.5H) 



Preparatory Example 19 

2-(2-AminoprQpionylamino)-3-(2K;hlorobenzoyl)-6-(3-butyr)yloxycarbonylK4.5.67-^^^^ 
10 pyridine 



75 



20 




1.16 g of 2-{2-bromopropionylamino)-3-(2-chlorcbenzoyl)-6-(3-butynyloxycarbonyl)-4.5.6.7-tetrahydro- 
thieno[2.3-C]pyridine was dissolved in 36 ml of ethyl acetate, into whicli ammonia gas was introduced under 
cooling conditions, followed by heating in a sealed tube at 100* C. After completion of the reaction, the 
mixture was cooled, to which 50 m! of ethyl acetate was added. The mixture was washed with IN 
hydrochioric acid, after which the aqueous phase was neutralized with a sodium carbonate aqueous solution 
and extracted with chloroform. The resultant organic phase was dried with anhydrous magnesium sulfate. 
The solvent was distilled off under reduced conditions and the resultant residue was purified by the use of 
silica gel column chromatography (elution sotvent:dichloromethane). thereby obtaining 0.36 g of the 
intended compound. 
• ^H-NMR(90 MHz. CDCI3) 5 : 

1.5(t,J=7Hz.3H). 1-6 - 1.8(brs.2H). 1.8 - 2.1(m.3H). 2.52(dt.J-2Hz.7H2.2H), 3.44(t.J = 7H2.2H), 3.76- 
(q,J=7H2.1H). 4.l6(t,J = 7Hz. 2H). 4.5 - 4.64(m.2H). 7.1 - 7.7(m,5H) 



Preparatory Example 20 

3-Methyl-5-(2-chlorophenyl)-8-(3'butynyloxycarbonyl)-67>8.9-tetrahydro-1H,3H-pyrido[4\3^4,51thie 
[1,4]diazepin-2-Qne 



45 



so 




0.36 g of 2-(2-ami^opropionylamino)-3-(2-chloroben2oyl)-6-(3-butynyloxycarbonyl)^4.5.6.7-tetrahydra 
t2,3-C]pyridin was dissolved in 10 ml of toluene and 0.8 ml of pyridine, to which 0.18 ml of acetic acid, 
followed by refluxing while removing the resultant water. After compi tion of the reaction, the toluen was 
distilled off under reduced pressure and dichloromethane was added to the distilled reaction solution, 
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fdlowed by washing with water and drying with anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure and the resultant residue was purified by the use of silica gel column chromatog- 
raphy (elution solvent)dichloromethane:methanoi = 100:0 - 97.3). thereby obtaining 0.22 g of the intended 
compound. 

• ■H-NMR(90 MHz. CDCI3) 5 : 

1.76(d.J = 7Hz.3H). 1.6 - 2.2(m,3H), 2.5(dt.J = 2Hz.7Hz.2H). 2.9 - 4.0(m.2H). 3.86(q.J = 7Hz.lH). 4.17- 
(t.J = 7H2, 2H), 4.3 -4.9{m.2H). 7.0 - 7.6(m.5H) 



Preparatory Example 21 

3-Methyl-5-(2K:hlorophenyl)-8-(3-butynyloxycarbonyl)-67.8.9-tetrahydro-1H.3H-pyrido[4\3^4,5y^ 
[1.4]diazepin-2-thione """^ 




0.21 g of 3-methyl-5-(2-chlorophenyl)-8-(3-butynyIoxycarbonyl)-6.7.8,9-tetrahydro-1H,3H-pyrido- 
[4.3':4,5]thieno[3.2-fl[1.4]dia2epin-2-one was dissolved in 10 ml of dimethoxyethane. to which 0.11 g of 
sodium hydrogencarbonate and 0.22 g of phosphorus pentasulfide were added, followed by heating at 
so" C for 3 hours. After completion of the reaction, dichloromethane and methanol were added, and the 
mixture was filtered, followed by addition of silica gel to the resultant filtrate and evaporating the solvent to 
dryness. Silica gel column chromatography (elution solvent:dichloromethane:methanol = 99.1) was used for 
purification, thereby obtaining 0.15 g of the intended compound. 
• iH-NMR(90 MHz. CDCI3) 5 : 

1.12 - 2.00(m.2H)» 1.73(d.J = 7H2.3H) 2.12(t,J = 2Hz,1H). 2.40(dt.J =2Hz,7H2,2Hz). 2.64 - 3.80(m.2H). 4.01- 
(q.J:=7H2.1H). 4.02{t.J=7Hz, 2H), 4.10 - 4.76(m.2H). 7.28(m.2H) 



Example 76 

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8.11<iimethyi-2.3.4.5-tetrahydro-8H-pyrido[4\ 
f][1 .2.4]tria20lo[4.3-al[1 .4]dia2epine ~~ 




100 mg of acetohydrazide was added to 150 mg of 3-methyl-5-(2-chlorophenyl)-8-(3-butynylox- 
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7carbonyI)-67,8,9-tetrahydro-1H.3H-pyrido[4\3^4.5]thieno[3,2-f][1.4] diazepin-2-thione. to which 2 ml of 
dioxane was further added, followed by heating at 130 'C for 3 hours while distilling off the solvent. After 
completion of the reaction, the resultant residue was purified by the use of silica gel column chromatog- 
raphy (elution soIvent:dichloromethane:methanol = 98:2). thereby obtaining 80 mg of the intended com- 
5 pound. 

• ^H-NMR(90 MHz. CDCI3) S : 

7.5(4H,Ar), 4.9(1 H.d.J = 18H2.N-CH2[C-2:]), 4.5(1 H,d,J = 18Hz,N-CH2[C-2:]), 4.2(1 H.m.Cg-H). 4,1- 
(2H.U = 8H2.0-CH2), 2.7(3H.s). 2.5(2H.dt.J = 1Hz,7H2,s-CH2), 2,1(3H. d.J =7Hz.CHCH). 3.0 - 2.0(5H.m) 



Preparatory Example 22 



1-Cyclopropanecarbonyl-4"hydroxypiperidine 



g 

20 g of 4-hydroxypiperdine was dissolved in 400 ml of dichloromethane. to which 24 g of triethylamine 
was added. At -60 'C. 100 ml of a dichloromethane solution containing 20.7 g of cyclopropanecarbonyl 
chloride was further added. After completion of the reaction, the reaction solution was extracted with 
chloroform under salting-out conditions and dried with anhydrous magnesium sulfate, and the solvent was 
distilled off under reduced pressure. The resultant residue was purified by the use of silica gel column 
chromatography (elution solvent: dichloroethane). thereby obtaining 32 g of the intended compound (yield 
96%). 

° 'H-NMR(90 MHz. CDCI3) 5 : 

0.55 - 1.55(m.4H), 1.15 - 2.15(m.5H). 2.4(bs.1H), 2,8 -3.55(m,2H), 3.65 - 4.3(m,3H) 



Preparatory Example 23 



1 -Cyclopropanecarbony l-4-piperidone 



66 g of oxalic chloride was dissolved in 500 ml of dichloroethane, Into which 61 g of dimethyl sulfoxide 
was gradually dropped at -67' C. 44 g of 1-cycloprpanecarbonyl-4-hydroxypiperidine dissolved in 200 ml of 
dichloromethane was dropped into the above solution at -67' C. At -67*0, 131 g of triethylamine was 
further added, followed by returning to room temperature. The resultant salt was removed by filtration and 
the filtrate was once concentrated, after which water was added to the concentrate, followed by extraction 
with ethyl acetate and drying with anhydrous magnesium sulfate. Moreover, the aqueous phase was 
extracted with chloroform and dried similarly. The solvent was distilled off under reduced pressure and the 
resultant reside was purified by the use of silica gel column chromatography (elution solvent: ethyl 
acetatG:hexane = 3,7), thereby obtaining 33 g of the intended compound (yield 76%). 

»H-NMR{90 MHz. CDCI3) « : 
0,65 - 1.2(m.4H). 1.6 - 2.0(m.1H). 2.49(t.J = e.1Hz,4H). 3.91(t. J=e.1H2.4H) 



Preparatory Example 24 



77 



EP 0 367 110 A1 

2-Amino-3'(2-chlorobenzoyl)-6-cyclopropanecarbQnyl-4.537-tetTahydrO"thieno[2>C]pyridine 



5 



10 




33 g of l-cyclopropanecarbonyM-piperidone, 6.3 g of sulfur and 25.5 g of 2-chloro-cyanoacetophenone 
were dissolved in 330 ml of N-N-dimethylformamide, to which 20 g of triethylamine was added at 60 "C. 
After completion of the reaetion, the SGiverit was distiiled off under reduced pressure and methanol was 
added to the resultant residue for crystallization. The crystals were filtered and washed with methanol to 
obtain 49.4 g of the intended connpound (yield 69%). 
• ^H-NMR{90 MHz, CDCI3) 5 : 

0.55 -1.15(m,4H). 1.4 - 2.0(m,3H). 3.35 - 3.75(nn.2H). 4.3 - 4.7(m.2H). 7.0 - 7.7{m.4H) 
Preparatory Example 25 

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4.5.6,7-tetrahydro-thieno[2.3-C]- 
pyridine 



35 




40 

450 ml of toluene and 150 ml of water were added to 21.83 g 0/ 2-amino-3-(2-chloroben2oyl)-6- 

cyclopropanecarbonyl)-4.5.6.7-tetrahydro-thleno[2.3-Clpyridine. 10.16 g of sodium hydrogencarbonate was 

further added, to which 9.5 mi of 2-bromoproplonyl bromide was added while heating to 50 to 60* C. 

Moreover, a sodium hydrogencarbonate aqueous solution (10.6 g of sodium hydrogencarbonate and 150 ml 
4S of waterl) and 5 ml of 2-bromopropionyl bromide were added to complete the reaction. After the completion 

of the reaction, ethyl acetate was added and the reaction solution was washed once with a saturated saline . 

solution and dried with anhydrous magnesium sulfate, and the solvent was distilled off under reduced 

pressure to obtain 29.9 g of the intended compound (at a quantitative yield). 

• ^H-NMR{9Q MHz. CDCI3) 5 : 
50 0.55 - 1.2(m.4H), 1.6 - 2.2(m.3H), 1.99(d.J = 7.2Hz.3H), 3.35 - 3.8(m.2H). 4.45 - 4.85(m.2H). 4.61- 

(q.J=7.2Hz,1H). 7.0 -7.6(m.4H) 



Preparatory Example 26 

2-(2-Aminopropionylamjno)'3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4.5.6.7'tetrahydro-thieno[2,3-C}- 
pyridine 
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5 



6- 



O H 




CI 



10 



23.04 g of 2-(2-bromopropionylamino)-3-(2-chlorobenzoyl)-6-cycloprQpanecarbonyl-4.5.6.7-tetrahydro- 
thiGno[2,3-C]pyricIine was dissolved in 65 ml of 1 .2dichloroethane and 65 ml of ethyl acetate. Into which 
ammonia gas was passed at -15'C for 1 hour. This solution was placed in a sealed tube and reacted^ at 
110' C for 2 hours. In order to complete the reaction, ammonia was again passed Into the solution at -15 C 
for 30 minutes in the sealed tube where the reaction was continued at IIO'C for 1.5 hours. After ice- 
cooling, the reaction solution was charged into ice-cooled 2N hydrochloric acid, to which ethyl acetate was 
added, from which the resultant aqueous phase wa-s coUec-ted. Bodlum carbcnata was added to the 
aqueous phase under ice-cooling conditions so that the pH was adjusted to 8, followed by extraction with 
chloroform under salting-out conditions. The extract was washed with a saturated saline solution and dried 
with anhydrous magnesium sulfate, followed by filtration and concentration to obtain 12.97 g (yield 65%) of 
the intended compound, 
• 'H-NMR(90 MHz, CDCI3) 5 . 

0.45 - 1.2(m.4H). 1 .48(d,J = 7.2Hz,3H), 1.4 - 2.4(m,3H), 3.35 - 3.85(m,2H). 3.74(q.J = 7.2H2,1H), 4.45 - 3.85- 
(m.2H). 7.0 - 7.7(m.4H) 



Preparatory Example 27 

5-(2-ChIorophenyl)-8-cyclopropanecarbonyl'3-methyl-6.7.8,9-tetrahydro-1H,3H-pyrido[4\3^4,5K^ 
[1,4]diazepin-2-one 



45 12.95 Q of 2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-,4.5,6,7-tetrahydro- 
thienot2,3-C]pyridine was dissolved In 260 ml of toluene and 90 ml of pyridine, to which 5.4 g of acetic acid 
was added, followed by heating under reflux for 5 hours. After removal of the solvent by distillation, 
benzene was added and the resultant crystals were collected by filtration to obtain 2.96 g of the intended 
compound. The mother liquor was subjected to silica gel column chromatography (elutlon solvent: ethyl 

50 acetate:hexane = 4:6) to obtain 3.84 g of the intended compound. 
• iH-IMMR(90 MHz. CDCI3) 5 : 

0.5 - 1.25(m.4H). 1.3 - 2.3(m,3H). 1.75(d.J = 6.5Hz,3H), 2.8 - 5.25(m.5H). 7.0 - 7.65(m.4H) 



55 Preparatory Example 28 

5-(2-Chlorophenyl)-8-cyclopropanethlocarbonyl-3-methyl-6.7,8,9-tetrahydro-1H,3H-pyrido[4\3^4,5]thieno[3,^ 



40 
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f]P .4]dia2epin-2-thione 



5 



w 




2.92 g of 5-(2<;hlorophenyl)-8-cyclopropanecarbonyl-3-methyl-67,8.9-tetrahydro-1H,3H-py :4,5]- 
thieno[3,2-fl[1.4]diazepin-2-one was suspended in 60 ml of 1,2-dimethoxyethane. to which 1.78 g of sodium 
hydrogencadDonate and 3.92 of phosphorus peritasulfide^^w^ added, foildwed by heating under reflux for 4 
hours. The reaction solution was filtered through Cetite and and filter cake was washed sufficiently with 30% 
methanol-dichloromethane and combined with the filtrate. The combined filtrate was concentrated and 
subjected to silica gel column chromatography (elution solvent: dichloromethane) to obtain 1.03 g of the 
intended compound (yield 33%). 

• ^H-NMR(90 MHz. 10%CD30D-CDCl3) 6 : 

0.8 - 1.55(m.4H). 1.6 2.75{m.3H), 2.00(d.J ==6.1H2,3H). 3.2 - 5.2 and 5.6 - 6.2{each m. total 5H), 7.2 - 7.8- 
{m.4H) 

• MS m/z(Pos. FAB): 446(M + H) 



Preparatory Example 29 

6'(2-Chlorophenyl)-3-cyciopropanethiocarboriyl-8JlKlimethyl-2,3.4.5-tetrahydro-8H-pyrido[4\3':4,5]thieno- 
[3,2-f][l ,2.4]triazolo[4,3-a][1 .41dia2epine ~~ 




45 

1 .00 g of 5-(2-Chlorophenyl)-8-cyclopropanethiocarbonyl-3-methyl-6,7.8.9-tetrahydro-1 H.3H-pyrido- 
[4'.3':4,5]thieno[3.2-f][l,4]diazepin-2-thione was dissolved in 40 ml of dioxane. to which 0.17 g of ac- 
etohydrazlde was added, followed by agitation at an ambient temperature of 90 'C for 10 hours and then at 
120' C for 1 hour. 0.17 g of acetohydrazide was further added, followed by further agitation at 120 C for 1 
50 hour to complete the reaction. After removal of the solvent by distillation, the residue was subjected to silica 
gel column chromatography (elution solventdichloromethanermethanol = 99:1) to obtain 280 mg of the 
intended compound (yield 27%). 
• 'H-NMR(90 MHz, CDCb) 5 : 

0.75 - 1.75(m.4H), 1.75 - 2.6(m.3H). 2.10(d.J = 6.8Hz.3H). 2.67(s,3H). 3.2 - 4.6(m.2H). 4.26(q.J = 6.8Hz,1H). 
66 4.65 - 5.4 and 5.55 - 6.0(each m. total 2H) 7.0 - 7.65(m.4H) 
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"Example 77 

6-(2-ch lor ophenyl)-3-cyclopropanecarbonyl-8.t1<iimethyi-2.3.43-tetrahydrO'8H-pyrido[4\3 :4.5Ithieno[3.2'f} 
5 [1 .2.4]tria20lo[4.3-a][1 ,4]cliazepine 



10 



15 




100 mg of 6-(2-Chloropheny l)-3-cyclopropanethiocarbony I'B. 1 1 -dimethyl-2.3.4.5-tetrahydro-8H-py rido- 
[4 ^3' :4,5]thieno[3.2-f][1.2.4]triazolo[4.3-al[1.41diazepine was dissolved in 10 ml of dichioromethane. to which 
10' ml of 4N hydrochloric acid was added, followed by further addition of 1 ml of an aqueous solution 
containing 30 mg of sodium nitrite under agitation. The solution was ice-cooled, to which sodium carbonate 
was added for adjustment of the pH to 8. followed by extraction with dichloromethane, washing with a 
saturated saline solution and drying with anhydrous magnesium sulfate. The solution was filtered and a 
concentrated residue was subjected to silica gel column chromatography (elution solvent: dich- 
loromethane:methanol = 99.1). thereby obtaining 69.9 mg of the intended compound (yield 72%). 

• ^H-NMR(90 MHz. CDCl3)6: 

0.55 - 1.15(m.4H), 1.45 - 2.5(m.3H). 2.10(d,J = 6.8Hz.3H). 2.66(s.3H). 2.8 - 4.8{m.3H). 4.26(q,J = 6.8Hz.1H). 
4.8 - 5.2 (m.lH). 7.05 - 7.65(m,4H) 

• MS m/z(Pos. FAB): 452(M + H)' 



Example 78 

3-[2-(Tetrahydropyran-4-yl)oxyethy!]oxycarbonyl-6-(2-chlorophenyl)-11-methyi'2,3.4.5-tetrahydro-8H-pyrl^ 
[4 .3 :4.5]thieno[3.2-f][1.2.4]triazolo[4,3-a][1.4]diaz8pine 



45 




• 'H-NMR(90 MHz, CDCI3) 5 : 

1.30 - 2.40(m,6H). 2.68(S,3H), 2.80 - 5.70(m.l5H). 7.20 - 7.54(m.4H) 



Example 79 



6-(2-Chlorophenyl)-3'Cyclohexylethoxycarbonyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4\3^4,5]t^ 



81 



f]t1 .2.4ltriazolo[4.3-a][1 .4)dia2epine 
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• ^H-NMR(90 MHz. CDCb)^: 

G:6 - 2.3(m.15H). 2.7(s.3H). 3.0 - 4.0(m.2H). 4.0 -4.4(m,1 +2H). 4.4 - 4.8(m,2H), 5.4 - 5.8(m.1H). 7.4(m.4H) 
MS m/2(Pos. FAB): 524 

Example 80 




• 'H-NMR(90 MHz, CDCI3) 6 : 

1.20 - 2.32(m.6H). 1.94(U = 2H2.1H), 2.21 (dt, J = 2Hz.7H2. 2H, 2.66(s.3H), 2.84 - 5.76(m,6H). 4.08- 
(t J = 7H2.2H). 7.28(m,4H) 

• MS m/z(Pos. FAB): 495(M + H*) 

Example 81 




• »H-NMR(90 MHz. CDCIa) 5 : 

1.40 - 2.21 {m.6H). 2.37(t. J = 7Hz.2H). 2.67{3,3H). 2.92 -5.80(m.6H) 4.11(t,J = 7Hz.2H), 7,31(m,4H) 

• MS m/z(Pos. FAB): 494(M + H*) 

Example 82 
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6'(2-Chlorophenyl)-3-(1-cyanoethoxy)carlx)nyl-11-methyl"2.3.4,5-tetrahydr^^^ 
[1 .2,4]triazolo[4.3-a][1 .4]diaz9pine 



70 




• ^H-NMR(90 MHz. CDCl3)5: 

1.70(t,J = 7.0HE.3H). 1.?5(rr^,1H). 2.15(m,rH). 2;63(^.3i-'.). 3.25(m,1n), 3:65(m,1H), 4.20(m.lH). 4.53(mJH). 
4.85(m,1H). 5-43(m,1H). 5.65(m.1HK 7.23 - 7.65(m,4H) 

• MS m/z(Pos. FAB): 467(M*) 

Example 83 

6'(2-Chlorophenyl)'3s:yclobutyloxycarbonyl-11-methyl-2.3,4.5-tetrahydro-aH-pyri 
[1 .2.4]triazolo[4,3-a][1 ,4]diazepine 



30 



35 




^ • ^H-NMR(90 MHz. CDCI3) S : 

1.5 - 2.5(m.8H), 2.7(s.3H), 3.0 - 4.0(m.2H), 4.0 -4.9(m. 1 +1 +2H). 5.4 - 5.8(m,1H), 7.4(m.4H) 
• MS m/z{Pos. FAB): 468 

Example 84 

45 

6-1(2'ChlQrophenyi)-3-(2methyl-2-cyanopropyioxy) carbonyl-1 1 -methyl-2.3.4,5-tetrahydro-8H-pyridQ- 

[4 .3 :4.5]thieno[3.2-f][1.2,4ltriazolo[4.3-al[1,4]dia2epine 



55 
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5 



10 




• ^H-NMR(90 MHz, CDCb) 5 : 

1.35(s.3H). 1.45(s.3H), 1.75(m.1H), 2.12(m.lH), 2.70(s.3H). 3.25{m,1H), 3.90(m.1H). 4.08{s.2H), 4.22(m.1H). 
4.55(m.1H). 4.56(m.1H), 5.62(m.1H), 7.30 - 7.45(m.4H) 

• MS m/z(Pos. FAB): 495(M*) 

Example 85 

6-(2-Ch(QrDphenyl)M1-methyl-3-(2-methylcyclohexylK3xycarbonyl)-2.3.4.5-^^ 
thieno[3,2-f][1 .2>4]triazQlQ[4.3-a][1 .4]diazepine 



26 



30 



35 




6*(2-Ch[orophenyl)-11'memyh3-(3-methylcyclohexyl-oxycarbonylh2.3.4.5-tetrah 
thieno[3,2-f][1 ,2.4ltriazolo[4.3-a][1 .4]diazepine 



45 



50 




6'(2-Chloropheny!)-11-methyl-3-(4-methylcyclohexyl-Qxycarbonyl)-2,3,4,5-tetrahydro-^ 
55 thieno[3.2-f][1 ,2,41triazolo[4,3-a][1 ,4]dia2epine 
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10 



5 



CH3 




The above compounds had all the same NMR values as indicated below. 

• 'H-NMR(90MH2, CDCI3) 5 : 

0.7 - 1.-0(d.3H). 1.0 - 2.2(m.11H). 2.7(s.3H). 3.0 -4.0{m.2H), 4.0 -4.9(mJ h 
(m.4H) 

• MS m/z(Pos. FAB): 510 



Preparatory Example 30 



3-Cyclopropylpropionic acid 



100 ml of methanol. 100 ml of tetrahydrofuran and 2 g of 10% palladium-carbon (containing 50% water) 
were added to 5.06 g of ethyl 3-cyclopropylacrylat0. followed by hydrogenation reaction overnight at normal 
temperature and normal pressure conditions. The catalyst was removed by filtration and the solvent was 
distilled off. 20 ml of methanol, 20 ml of tetrahydrofuran, 10 ml of water and 7 g of sodium hydroxide were 
added to the residue and agitated at 80' C for 3.5 hours. The solvent was distilled off, to which water was 
added, followed by washing with ethyl acetate. A hydrochloric acid aqueous solution was added to the 
resultant aqueous phase under ice-cooling conditions to adjust the pH to 3, followed by extraction with 
chlorofomi under slating-out conditions and drying with anhydrous magnesium sulfate. This was filtered 
and, after removal of the solvent by distillation, the resulting residue was subjected to silica gel column 
chromatography (developing solvent: dichloromethane) to obtain 1.80 g of the intended compound. 
• iH-NMR(gOMHz, CDCI3) 6 : 

0.65 - 1.1(m.2H), 1.1 - •..85(m,5H). 2.33{t. J = 7.2H2.2H). 8.9(bs.1H) 



6-(2-Chlorophenyl)-3-(3-cyclopropyl)proptonyl)-11-dimethyl-2,3.4,5-tetrahydro-8H-pyrido[4\3^4,5]thieno[3, 
f I[1 ^,4ltriazolo[4.3-a][1 .4]diazepine 



25 




30 



45 



Example 86 



50 



65 
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5 



70 



50 mg of 3-cyclopropylpropionic acid. 120 mg of 6-(2-chlorophenyl)-11-methyI-2.3.4.5-tetrahydro-8H- 
pyridot4',3':4,5]thieno[3,2-f][1.2,4]triazolo[4.3-a][1.4]diazepine and 60 mg of l-hydroxybenzotriazole • mon- 
ohydrate were dissolved in 8 ml of N.N-dimethylformamide. to which 80 mg of N.N'-dicyclohexylcar- 
bodiimlde was added under ice-cooling conditions. After agitation for about 10 minutes, the mixture was 
further agitated GVBrnight at 4* C. Tfiereafter. it was agTtated at room temperature for about 1 hour, after 
which the solvent was distilled off. A saturated sodium hydrogencarbonate aqueous solution was added to 
the distilled product, which was extracted with chloroform and dried with anhydrous magnesium sulfate. The 
solution was filtered and the solvent was distilled off. after which the residue was subjected to silica gel 
column chromatography (developing solvent: dichloromethane:methanol = : ), thereby obtaining mg of the 
intended compound 

• 'H-NMR(90 MHz, CDCI3) 5 : 

0.7 - 1.05(m.3H). 1.05 - 2,4(m.6H), 2.27(t J = 7Hz.2H). 2.67(s,3H). 2.8 - 5.9(m.6H), 7.1 - 7.55(m.4H) 

• MS m/z(Pos. FAB): 



6'(2-Chlorophenyl)-3-cinnamQyl)-11-methyl-2.3,4,5-tetrahydro-8H-pyrido[4\3^4,5]thieno[3.24][1.2,4]triazolo 
[4.3-f][1 .4]diazepine — 



80 mg of cinnamoyi chloride was dissolved in 8 ml of N.N-dimethylformamide. into which 4 ml of an 
N.N-dlmethylformamide solution of 120 mg of 6-(2-chlorophenyl)-11-methyl-2.3,4.5-tetrahydro-8H-pyrido- 
[4\3':4.5]thieno[3.2-f][1,2,4]triazolo[4.3-a][1.4]diazepine and 160 mg of triethylamine was dropped at -60 'C, 
followed by agitation for 30 minutes as it is. After removal of the solvent by distillation, a saturated sodium 
^ hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying with 
anhydrous magnesium sulfate. This was filtered off and the solvent was distilled off. The resultant residue 
was subjected to silica gel column chromatography (developing solvent methanot:dichloromethane = 1.99) 
to obtain 110 mg of the intended compound (yield 68%). 

• ^H-NMR(CDCl3) 6 : 

55 1 .2 - 2.6{m.2H). 2.48(s.3H). 2.8 - 5.9(m.6H). 6.74{t,J = 1 5.1 Hz.1 H), 7.1 - 7.7(m.9H), 7.64{d. J = 1 5.1 Hz.1 H) 

• MS m/z(Pos. FAB): 500(M + H)* 



Example 87 



35 




40 



45 



86 
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Bom pie 88 

6'(2-Chlorophenyl)-1 1 -methy l-3-(2-methylcyclopropanecarbonyl)-2.3,4,5-tetrahydro-8H-pyrido[4 .3 :4.5]- 
5 thieno[3.2-f][1 ,2,4]triazolo[4,3-a][1 .4]diazepine ~ 



10 



15 




50 mg of 2-methylcyc!opropanecarboxyiic acid. 130 mg of 6-(2-chlorophenyl)-11-nnethyl-2.3.4.5- 
tetrahydro-aH-pyndo[4\ 3':4.5lthieno[3.2-f][1.2.4]triazolo[4.3-a][1.4]diazepine and 70 mg of 1 -hydroxy ben- 
zotriazole * monohydrate were dissolved in 8 ml of N.N-dimethylformamide, to which 90 mg of N.N - 
dicyctohexylcarbodllmide was added under ice-cooling conditions, followed by agitation for about 10 
minutes. Thereafter, agitation was continued at 4'C ovemight and then at room temperature for 1 hour. 
After removal of the solvent by distillation, a saturated sodium hydrogencarbonate aqueous solution was 
added, followed by extraction with chloroform and drying with anhydrous magnesium sulfate. This was 
filtered off and the solvent was distilled off, followed by subjecting the resultant residue to silica gel column 
chromatography (developing solvent: dichloromethane:methanol = 99:1) to obtain 120 mg of the intended 
compound (yield 76%). 

• 'H-NMR(CDCl3) 6 : 

0.4 - 0.72(m,lH), 0.72 - 1.0(m,1H). 1.26(s,3H). 1.4 -2.4(m,2H), 2.68(s.3H), 2.9 - 5.9(m.6H), 7.1 - 7.7(m,4H) 

• MS m/z(Fcs. FAB): 452(M + H)* 



Example 89 

6-(2-Chloro6henyl)-11-meUiyl-3-phenylacetyl2.3.4.5-tetrahydro-8H-pyrido[4\3^4.^ 
[4,3-a][1 .4]dia2epine 



45 



so 




120 mg of 6-(2-chlorophenyl)-11 -methy 1-2,3 A5-tetrahydro-8H-pyrido[4 ,3 :4,5]thieno[3,2-f][l.2,4]triazolo- 
[4.3-a][1,4]diazepine and 160 ml of triethylamine were dissolved in 4 ml of N.N-dimethylformamide, which 
55 was dropped into 5 ml of an N.N-dimethylformamide solution dissolving 60 mg of phenylacetic acid chlorid 
at -60' C. After completion of the reaction, the solvent was distilled off from the reaction solution, to which a 
saturated sodium hydrogencarbonate solution was added, followed by extraction with chloroform and drying 
with anhydrous magnesium sulfate. This was filtered off and the solvent was distilled off. after which the 



87 
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resultant residue was subjected to silica gel column chromatography (developing sol- 
vent:dichloromethane:nnethanol = 99:1) to obtain 110 mg of the intended compound, (yield 69%). 

• iH-NMR(CDCl3)5 : 

1.0 - 2.6(m.2H), 2.61 and 2.66(each s. total 3H), 2,8 -6.0(m,6H). 3.69 and 3.77{each bs, total 2H), 6.8 - 7.7- 
5 (m.9H) 

• MS m/z(Pos. FAB): 488(M + H)* 



Example 90 

w 

6-(2-Chlorophenyl)-11-methyl-3-(3-methylcrotonoyl)-2.3.45-tetrahydrG-8H-pyrido[4\3^4.5]thienoP^ 
triazolo[4.3-a]t1 .4]diazepine 



75 



0 

CH3\ II 
/C=CH-C-N 



CK 3 



25 




120 mg of 6-(2-chlorophenyl)-11-melhy!-2,3,4,5-tetrahydro-8H-pyrido[4 ,3 :4.5]thieno[3.2-f][1.2,4]triazolo- 
[4,3-aI[1,4]diazepine and 160 mg of triethylamine were dissolved in 4 ml of N,N-dimethylformamide, which 
was dropped into 5 ml of an N.N-dimethylformamlde solution dissolving 50 mg of of 3-methylcrotonlc acid 
chloride at -60 "C. After completion of the reaction, the reaction solution was distilled off, to which a 
saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform 
and drying with anhydrous magnesium sulfate. This was filtered off and the solvent was also distilled off, 
after which the resultant residue was subjected to silica gel column chromatography (developing solu- 
tion:dichloromethane:methanoI = 99:1) to obtain 130 mg of the intended compound. 

• iH-NMR(CDCl3) 5 : 

1.0 - 2.5(m.8H). 2.70(s.3H). 2.8 - 5.9(m,6H). 6.73(bs,1H), 7.1 - 7.6(m.4H) 

• fVIS m/z(Pos. FAB): 452(M + H)* 



35 



40 



46 



50 



55 



Example 91 



6-(2-Chlorophenyi)-11-methyh3-((trans)-2-phenylcyclopropanecarbonyl-2.3,4,5-tetrahydro-8H-pyrido- 
[4 ,3 :4.5]thieno[3.2-f][1 .2,4Itria2olo[4.3-aK1 .4]diazepine 
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70 mg of (trans)-2-phenyl-1-cyclopropanGcarboxylic acid. 120 mg of 6-(2'<:h!orophenyl)-11-methyl- 
2.3,4.5-tetrahvdro-8H-pyrido[4 .3^4,5]thieno[3.24][1,2,4]tria20lo[4.3-a][1,4]dia2epi and 60mg of 1-hydrox- 
ybenzotriazole * monohydrate wore dissolved in 12 ml of N.N-dimethylformamide, to which 80 mg of N,N - 
dicyclohexylcarbodilmide was added under ice-cooling conditions. After agitation for about 10 minutes, the 

5 mixture was further agitated overnight at 4' C and then at room temperature for 1 hour. After removal of the 
solvent by distillation, a saturated sodium hydrogencarbonate aqueous solution was added, followed by 
extraction with chloroform and drying with anhydrous magnesium sulfate. This sulfate was removed by 
filtration and the solvent was distilled off. The resultant residue was subjected to silica gel column 
chromatography (developing solvent: dichloromethane:methanol = 99:1) to obtan 160 mg of the intended 

10 compound. 

• 'H-NMR(CDCl3) 6 : 

1 A • 2.8(m,6H), 2.66(s.3H). 2.8 - 5.8(m,6H). 6.5 -7,7{m.9H) 

• MS m/2{Pos. FAB): 514(M + H)* 

rs 

Example 92 

6-(2-Chlorophenyl)-1 1 -methyl-3-(a-methylcinnamoyl)-2.3.4,5-tetrahydro-8H-pyrido[4 ,3 :4,5]thieno[3,2-fl- 
20 [1 .2,4]triazolo[4.3-a][1 .4]dlazepine 



25 



30 




• iH-NMR{CDCl3)5: 

1.7 - 2.5(m,2H), 2.1 4(d. J = 1.4H2,3H). 2.72(s.3H). 2.8 -5.9 {m.6H), 6.87(q.J = t .4Hz.1 H). 7.0 - 7.7(m.9H) 

• MS m/2{Pos. FAB): 

Example 93 

6-(2-Chlorci)henyl)-11-methyl-3-(4-pyridylthio)acetyl-2,3A5-tetrahydro-8H-pyri 
[1 ,2,4]tria2olo[4,3-a][1 ,4]dia2epine 



50 




• 'H-NMR(CD30D-CDCl3)6: 

1.4 - 2.6(m.2H), 2.68(s.3H). 2.8 - 5.9 (m.6H). 3.82(bs,2H), 7.05 - 7.6(m.6H). 8.1 - 8.6(m,2H) 



89 



EP 0 367 110 A1 

• US m/z(Pos. FAB): 521 ((M + H)* 
Example 94 

6-(2-Chlorophenyl)"1 1-methyl-3'(3-phenylpropionyl)"2.3.4.5-tetrahydro-8H-pyrido[4 .3 :4,5]thieno[3,2-f][1 ,2.4]- 
tria2olo[4,3-a][1 .4]cliazepine 



10 

CH3 --^^Wk^ 
P \ N 



N / 




CI 

20 

• *H-NMR(CDCl3) 5 : 

1.0 - 2.3(m.4H). 2.66(s.3H). 2.65 - 3.15(m.2H). 2.8 - 5.9(m.6H). 6.65 - 7.65(m.9H) 

• MS m/z(Pos. FAB): 502((M + H)* 

25 

Example 95 

6-(2"Chlorophenyi)'11-m9thyl'3-[3-(3-pyrldyl)acryloylh2,3.4.5-tetrahydro-8H-pyrido[4\3^4^ 
^ [1 .2.4]triazolo[4,3-a][1 .4]diazepine 

40 



• iH-NMR(CDC!3) 5 : 

^ 1.5 - 2.5(m.2H). 2.6B(s,3H). 3,0 - 5.8(m,6H). 6.83(bd,J = 15.5Hz,1H). 7.15 - 7.9(m.6H). 7.60(d.J = 15.5H2,1H), 
8.3-8.5(m,1H). 8.64(bs.1H) 

• MS m/2{Pos. FAB): 501 ((M + H)* 

Example 96 

50 

6-(2-ChlorophenyO-3-)3-cyclohexylpropionyl)-11-methyl-2.3.4.5-t9trahydro-8H-pyrldo[4\3^^ 
[1 ,2.4]triazolo[4,3'a][1 .4]diazepine 

56 
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5 




• 'H-NMR(CDCl3)6 : 

0.6 - 2.5(m.15H),2.28(bt.J = 8Hz.2H), 2.e6(s.3H). 2.8 -5.9(m.6H), 7.1 - 7.6(m,4H) • MS m/z(Pos. FAB): 508(- 
(M + H)* 

Example 97 

6-(2-Chlorophenyl)-3-(4-fluorophenyl)acetyl-11'methyl-2.3.4.5-tetra^ 
[1 ,2.4]tria20lo[4.3-a][1 .4]dia2epine 



25 



30 




35 • iH-NMR(CDCl3) a : 

1 .0 - 2.4(m.2H). 2.66(s.3H). 2.8 - 5.9(m,6H), 3.65(bs.2H). 6.65 - 7.6(m,8H) 
• MS m/z(Pos. FAB): 506((M-i-H)* 

Example 98 

40 

6-(2'Chlorophenyl)-3')4-cyanoU.tanoyl)-11-methyl-2,3,4.5-tetfahydro-8H-pyrl^ 
triazolo[4,3-a][1 ,4]diazeplne 

45 



50 




• ^H-NMR(CDCl3)5 : 

1.4 - 2.3(m,4H). 2.3 - 2.65(m.4H). 2.67(s.3H). 2.8 -5.8(m,6H). 7.1 - 7.6(m.4H) 
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• -MS m/z(Pos. FAB): 465((M + H)* 



Preparatory Example 31 



5 



Ethyl tetrahydropyrane-A' 



L'*-^-acetale 



10 




0 

II 

CH-C-OCaHs 



1.2 g (30 mmols) of sodium hydride was added to 100 ml of a dimethylformamide solution of 6.72 g (30 
mmols) of diethylphosphonoethyl acetate under Ice-cooling conditions, and was agitated for 10 minutes. 2.5 
g (25 mnr»ois) of tetrahydro-4H-pyran-4-one was further added to the mixture under ice-cooling conditions 
and was returned to room temperature, followed by agitation at 80" C for 2 hours. After completion of the 
reaction, ethyl acetate was added, followed by washing with a saturated saline solution and drying with 
magnesium sulfate. This was concentrated under reduced pressure and the resultant residue was subjected 
to silica gei column chromatography (elution solvent: hexane: ethyl acetate = 9:1) thereby obtaining g 
of the intended compound as a light yellow oily substance. 
• »H-NMR(CDCl3)6 : 

1.3(tJ=7.2Hz,3H), 2.0 - 2.3(m,2H). 3.0{bs.2H), 3.8(t,J 5.4Hz.2H), 4.0 - 4.3(m,2H). 4.1(q.J = 7.2H2,2H). 5.6- 
(bs.lH) 



Preparatory Example 32 



2.0 9 of ethyl tetrahydropyran- A'*'**-acetate was dissolved in 50 ml of methanol, to which 10% 
palladium-csrbon was added, followed by hydrogenation for 3 hours. After removal of the catalyse by 
filtration, the reaction mixture was concentrated under reduced pressure to obtain 1.6 g of the intended 
compound. 
• iH-NMR(CDCl3)5 : 

1.1 - 2.3(m.7H). 1.3(tJ=7.2H2.3H). 3.2 -3.6(td.J= 12.6Hz.2.9H2.2H). 3.8 - 4.3(m.2H), 4.1(qJ =7.2Hz,2H) 



Preparatory Example 33 



4-Tetrahydropyranylacetic acid 



30 



Ethyl 4-tetia'iydropyranylacetate 



35 




0 

II 



55 
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- 20 ml of methanol. 10 ml of water and 1 g of sodium hydroxide were added to 0.9 g of ethyl 4- 
tetrahydropyranylacetate and agitated at 80' C for 1 hour. The solvent was removed by distillation, to which 
water was added. After washing with ethyl acetate, a hydrochloric acid aqueous solution was added to the 
resultant aqueous phase to an extent of pH of 3. followed by extraction with chloroform under saltlng-out 
5 conditions and drying with anhydrous magnesium sulfate. This was removed by filtration and the solvent 
was distilled off. thereby obtaining 0.87 g of a crude intended compound. 
♦ ^H-NMR{CDCl3)6: 

to ' 2.4(m.5H). 2.28(bd,J=6.5H2.2H), 3.37{td.J-1 1.5Hz.2.9Hz,2H), 3.7 - 4.1(m.2H), 7.85(bs.1H) 

10 

Example 99 

6-(2-Chlorophenyl)-n-methyl-3-(tetrahydropyran-4-yl)acetyl-2.3.4.5-tetrahydro-8H-pyrldo[4\ 
/5 f][1 .2.4]triazolo[4,3-a][1 .4]diazepine 



20 



25 




• ^H-NMRfCDsOD-CDCb) 5 : 

0.9 - 2.4(m,9H), 2.67(s,3H), 2.8 - 5.9 (m.lOH), 7.1 -7.5(m.4H) 

• MS m/z(Pos. FAB): 496(M + H)* 

Preparatory Example 34 

35 

Tetrahydropyran-A*'°-acetic acid 



0 

O'VCH-C-OH 

45 20 ml of methanol. 10 ml of water and 1 g of sodium hydroxide were added to 0.8 g of ethyl 
tetrahydropyran-A^'^-acetate and agitated at 80* C for 2 hours. After removal of the solvent by distillation, 
water was added to the mixture, followed by washing with ethyl acetate. A hydrochloric acid aqueous 
solution was added to the aqueous phase to render it acidic, followed by extraction with chloroform under 
salting-out conditions and drying with anhydrous magnesium sulfate. This was filtered off and the solvent 

50 was distilled off. followed by subjecting the resultant residue to silica gel column chromatography 
(developing solvent: dichloromethane) thereby obtaining 0.17 g of the intended compound (yield 25%). 
• »H-NMR(CD30D-CDCl3) S : 

2.34(bt. J = 5.4Hz. 2H), 2.98(bt.J = 5.4Hz,2H). 3.5 -3.95(m,4H). 5.66(bs,1H). 8.45(bs.1H) 



55 



Example 100 
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6-(2'Chlorophenyl)-11-methyl-3-(tetrahydropyran-A^-°-acetyl-2,3.4.5-^^^^ 
f][1 .2.4]triazolo[4.3-a][1 .4]diazepine 



5 



10 




75 



• *H-NMR(CDCl3) 5 : 

1.4 - 2.5(m.2H). 2.1 - 2.41(m,2H), 2.41 - 2.8{m.2H), 2.67(s,3H). 2.8 - 5.9 (m.6H), 3.45 - 3.9(m,4H). 5.72- 
(bs.lH), 7.15-7.5(nn,6H) 

• MS m/2{Pos. FAB): 494((M + H)* 

20 

Example 101 

6"(2-Chlorophenyl)-3-[(tfans)-3-cydopropylacryloyl)-11-methyl-2.3A5-tetr^^ 
25 [3,2-f][1 ,2.4]tria20lo[4,3'a][1 ,4Idia2epine 



• 'H-NMR{CDCl3)5: 

0.4 - 1.15(m.4H), 1.2 - 2.6(m,3H). 2.66{S,3H). ^!.8 -6.0(m,6H). 6.13(d.J = 21.6Hz.1H), 6.25(dd.J =21.6. 
14.4Hz.1H), 7.1 -7.5(m.4H) 

• MS m/z(Pos. FAB): 464((M + H)* 



6-(2-Chlorophenyl)'3-[(trans)-3-cyclopropyl]acryloyf-8J1>dimethyl-2,3.4,5-tetrahydro-^^ 
thieno[3,2-f][1 .2.4]tria20lo[4.3-a][1 .4]dia2epine ~"* 



30 



35 




45 



Example 102 



50 



55 
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CH3 



(1) Preparation of ethyl (trans)-3-cydopropylacrylate 



Q 

il 

[)>"CH=CH-C-0CaH5 



38.38 g of ethyl diethylphosphonoacetate was dissolved in 30O ml of N.N-dimethylform amide, to which 
6.85 g of 60% sodium hydride at o'C, followed by agitation at room temperature for 30 minutes and 
dropping 10 g of cyclopropanealdehyde at o' C. After agitation at room temperature for 2 hours, iced water 
was added, followed by extraction with ether, washing with water and drying with anhydrous magnesium 
sulfate. This was removed by filtration and a concentrated residue was subjected to silica gel column 
chromatography (developing solvent: ethyl acetaterhexane = 2:98), thereby obtaining 11.18 g of the 
intended compound as a trans product (yield 60%). 
• •H-NMR(CDCl3)5 : 

0.4 - 1.1(m,4H). 1.26(t.J = 7.2Hz, 3H). 1.3 - 1.8{m,lH). 4.13(q.J =7.2Hz.2H), 5.82(d,J = 15.5H2.1H). 6.37 
(dd.J = 15.5H2.101Hz.1H) 



(2) Preparation of {trans)"3-cyclopropylacrylic acid 



100 ml of melhanoi. 50 ml of water and 6.4 g of sodium hydroxide were added to J 1.18 g of ethyl 
(trans)-3-cyclopropylacrylate obtained in the above method and subjected to reaction at 80 C for 1 .5 hours. 
After concentration, concentrated hydrochloric acid was added so as to render the reaction mixture acidic, 
followed by extraction with chloroform, washing with a saturated saline solution and drying with anhydrous 
magnesium sulfate. This sulfate was removed by filtration and the filtrate was concentrated to obtain 8.82 g 
of the intended compound (yield 99%). 
• iH-NMR(CDCl3) 5 : 

0.3 - 1.2(m.4H). 1.2 - 1.9(m,1H). 5.83(d.J = 15.1Hz.1H), 6.47{dd,J = IS.IHz. 6.5Hz.1H), 9.06(bs.1H) 

(3) 6-(2-Chlorophenyl)-3-[(trans)-3-cyclopropyl]acryloyl-8.11<iimethyl-2,3.4.5-tetrahydro^^^ 
thFeno[3,2-f][1 ,2,41trlazoto[4.3-a][1 .4]diazepine 




0 
II 

CH=CH"C-QH 
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90 mg of (trans)-3-cycIopropylacrylic acid, 120 g of 1-hydroxybenzotriazole • nnonohydrate and 240 mg 
of 6-(2K:hlorophenyl)-8.11-<Jimethyl-2.3,4.5-tetrahydrt)-8H-pyrido[4\3':4.5^ 

[1.4]diazepine were dissolved in 12 ml of N.N-dimethylformamide, to which 160 mg of 1 ,3-dlcyclohexylcar- 
bodlimide was added under ice-cooling conditions, followed by agitation at 4* C for 9 hours and then at 
room temperature for 1 hour. After Gsr.esr.tration^a ^atutated sodi urn hydi'dgencarb^ aqueous solution 
was added, followed by extraction with chlorofonn and drying with anhydrous nnagnesium sulfate. This was 
removed by filtration and the resultant filtrate was concentrated, followed by the resultant residue to silica 
gel column chromatography (developing solvent: solvent:dichloromethane = 1:99) to obtain 240 mg of the 
intended compound (yield 80%). 

• »H-NMR(CDCl3)5 : 

0.4 - 1.1(m.4H). 1.35 - 2.0(m,2H). 2.0 - 2.6(m.1H). 2.09(d,J = 6.8Hz.3H). 2.65(s.3H). 2.8 - 4.1(m.2H). 4.1 -5.3- 
(m.2H), 4.26(q.J = 6.8Hz.1H), 6.15(d,J = 19.8H2.1H), 6.31(dd,J = 19.8Hz,15.lHz,1H). 7.1 - 7.55(m,4H) 

• MS m/2(Pos. FAB): 47B(M + H)* 



Example 103 

6-(2-Chlorophenyl)'3-cyclobutanecarbonyl-8J1-dimethyl-2,3,4.5-tetrahydro-^H>pyrido[4 ,3':4.i;]thieno[3.2-f}- 
[1 ,2,4]triazolo[4,3-a3[1 ,41dlazepine 




40 mg of cyclobutanecarboxylic acid and 120 mg of 6-(2-chlorophenyl)-ai 1-dimethy 1-2.3, 4,5-tetrahydro- * 
8H-pyrid o[4 .3':4.5]thieno[3.2-f][1.2.4]triazolo[4.3-a][1.4]dia2eplne were dissolved in 8 ml of N.N-dimethyl- 
fornnamide, to which 80 mg of 1 .3-dicyclohexylcarbodiimide was added under ice-cooling conditions, 
followed by agitation at 4* C for 9 hours and then at room temperature for 1 hour. After concentration, a 
saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform 
and drying with anhydrous magnesium sulfate. This was subjected to filtration and concentrated, and the 
resultant residue was subjected to silica gel column chromatography (developing solvent: metha- 
nol :dichloromethane = 1:99) to obtain 120 mg of the intended compound (yield 82%). 

• *H-NMR(CDCl3)5 : 

1.2 - 2.8(m.8H), 2.09(d,J = 6.8Hz.3H). 2.65{8.3H). 2.85 -3.8{m,3H), 3.8 - 4.6(m.2H). 4.25(q,J = 6.8Hz.1H). 4.8 
-5.3(m,lH). 7.0 - 7.6(m.4H) 

• MS m/z(Pos. FAB): 466((M + H)* 
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Example 104 

6-(2-Chlorophenyl)-3'Cyclopentanecarbonyl-8.t1-dimethyl-2,3.4.5-tetrahydr^^^ 
[1 ,2,4]triazolo[4.3-a][1.4]diazepine 




' 50 mg of cyclopentanecarboxylic acid and 120 mg of 6-(2-chlorophenyl)-8,1 1-dimGthyl-2,3A5- 
tetrahydro-8H-py^ido[4^3^4.5]thieno[3.2-f][1.2.41triazolo[4,3-a][1.4]diaz^ were dissolved in 8 ml of N.N- 
dimethylfonnamide. to which 80 mg of 1.3-dicyclohexylcarbodiimide was added under ice-cooling con- 
ditions, followed by agitation at 4* C for 9 hours and then at room temperature for 1 hour. After 
concentration, a saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction 
with chloroform and drying with anhydrous magnesium, sulfate. This was subjected to filtration and 
concentrated, and the resultant residue was subjected to silica gel column chromatography (developing 
solvent: methanohdichloromethane = 1:99) to obtain 110 mg of the intended compound (yield 73%). 

♦ ^H-NMR(CDCi3)5: 

1.1 - 2,1(m.aH). 2.10(d,J=6.8H2.3H). 2.1 - 3.1(m,1H). 2.66(s.3H). 3.1 - 4.0(m,2H). 4.0 - 5.3(m,2H). 4.26- 
(qJ=6.8Hz,lH). 7.1 - 7.6(m,4H) 

• MS m/2(Pos, FAB): 4B0((M + H)' 



Preparatory Example 35 



N-(Benzyloxycartx>nyl)-3-pyrrolidinol 




30 g of 3-pyrrolidinoI was dissolved in 500 ml of chloroform, to which 53 ml of triethylamine was added, 
followed by gradually dropping 52 ml of benzyloxycarbonyl chloride at room temperature. After completion 
of the reaction, the reaction solution was poured into water and extracted with chloroform. Th soiv nt was 
distilled off under reduced pressure and the resultant residue was purified by column chromatography 
(eluting solvent: hexane-ethyl acetate) to obtain 70.67 g of the intended compound. 
iH-NMR(90 MHz, ODCh)B : 

1. 7-2.1 (m.2H), 2.8-3.2(m.1H). 3.2-3.7(m,4H), 4.2-4.5(m.1H). 5.1(s,2H). 7.3(s.5H) 
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Preparatory Example 36 



N-(Benzyloxycarbonylh3-pyrrolidone 



5 



w 




c=o 



75 




150 ml of oxalic acid chloride was added to 2 liters of dichloromethylene. 245 ml of dimethylsulfoxide 
was gradually added at -70 to -50" C in a stream of argon. 70.67 g of N-(N-(benzyloxycarbonyl)-3- 
pyrrolidlnol dissolved in dichloromethylene was dropped. After gradual dropping of 720 ml of triethylamine. 
the mixture was raised to roonn temperature. After completion of the reaction, the reaction solution was 
poured into water and extracted with dichloromethylene, followed by removal of the solvent by distillation 
under reduced pressure. The residue was purified by column chromatography (eluting solvent: hexane-ethyl 
acetate), thereby obtaining 66.55 g of the intended compound 
^H-NMR(90 MHz. CDCb)* : 

2.6(t,J = 7.5H2,2H), 3.7-4.0(m,4H), 5.12{s,2H). 7.3(s.5H) 



Preparatory Example 37 



2-Amino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4.6'dihydro-thieno[2.3-c]pyrrole 



66.55 g of the compound obtained in Preparatory Example 36, 54.3 g of 2-chlorocyanoacetoph8none 
and 9.9 g of sulfur were dissolved in 300 ml of dimethy If orm amide, to which 45 ml of triethylamine was 
added, followed by heating at 60*C for 2 hours. After completion of the reaction, the solvent was distilled 
off under reduced pressure and the resultant residue was purified by column chromatography (eluting 
50 solvent: hexane-ethyl acetate), thereby obtaining 68.4 g of the intended compound. 
'H-NMR{90 MHz, CDCl3)5: 

3.4-3.9(m,2H). 4.3-4.6(m,2H), 4.98 and 5.02(each s, total 2H), 70-7.6(m.11H) 



55 Preparatory Example 38 



2-Bromoac9tylamfno-3-(2-chloroben2oyl)-'5-benzyloxycarbonyl-4,6"dlhydro-thieno[2.3<:]pyrroie 



0 



40 




45 
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0 

II 

CH2-0-C-N 




5 



70 



600 ml toluene/ISO ml water was added to 68.4 g of the compound obtained in Preparatory Example 
37, to which 33.5 g of sodium hydrogencarbonate, followed by dropping 25 ml of bromoacetyl bromide at 
60° C, After completion of the reaction, the reaction solution was poured into dichloromethylene and washed 
with water, followed by removal of the solvent by distillation under reduced pressure. The resultant residue 
was used for subsequent reaction as it is without any purification. 
'H-NMR(90 MHz. CDCIajfi: 

3.5-3.95(m,2H), 4.08(s.2H). 4.3-4.7{m.2H), 5.03 and 5.07(each s, total 2H). 7.0-7.6(m,10H) 



Preparatory Example 39 

2-Aminoacetylamtno-3-(2-chlorobenzoyl)-5-benzyloxycarbonyi-4,6-dihydro-thieno[2.3-c]pyrrole 



The compound obtaining Preparatory Example 38 was dissolved in 3.5 liters of ethyl acetate, which was 
saturated with ammonia gas. After introduction of the gas for 8 hours, insoluble inorganic matters were 
filtered off and the resultant filtrate was subjected to distillation under reduced pressure to remove the 
solvent, and the resultant crystals were collected by filtration to obtain 41.9 g of the intended compound, 
^H-NMR(90 MHz. CDCl3)5: 

3.3-3.9(m,4H), 4.4-4.7(m.2H). 5.02 and 5.06(each s. total 2H). 7.0-7.5(m.1 1 H) 



Preparatory Example 40 

5'(2'Chlorophenyl)-7-benzyloxycarbonyl-6.8<iihydro-1.3H.pyrrolo[4\3^4.5]thieno[3.2-f][1.4]dlazepin-^^ 



25 



30 




50 



55 
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5 




W 



38.5 g of the compound obtained in Preparatory Example 39 was dissolved in 250 ml benzene/500 ml 
pyridine, to which 5.2 ml of acetic acid was added, followed by removing produced water from the system 
while heating at 120* C. After completion of the reaction, the reaction solution was concentrated under 
reduced pressure and the resultant residue was purified by column chromatography (eluting solvent: 
hexane-ethyl acetate) to obtain 21 .0 g of the intended compound. 
'H-NMR(90 MH^, CDCl3)5: 

3.6-3.9(m.2H). 4.42(s,2H). 4.3-4.7(m.2H), 5.06(s.2H), 7.0-7,5(m.1GH) 



Preparatory Example 41 

5-(2-Chlorophenyl)-7-ben2yloxycarbonyl-6,8-dihydro-1.3H-pyrrolo[4\3^4,5]thieno[3.2-fI[1.^^^ 



'13.7 g of the compound obtained in Preparatory Example 40 was dissolved in 300 ml of toluene, to 
which 12.3 g of the Rhoson agent [2,4-bis(4-methoxyphenyl)-1.3-dithia-2.4-diphosphetan-2,4-disulfide) was 
added, followed by heating at 80 'C for 15 minutes. After completion of the reaction, the solvent was 
distilled off under reduced pressure and the resultant reside was purified by column chromatography 
(elusion solvent: hexane-ethyl acetate) to obtain 9.3 g of the intended compound. 
^H-NMR(90MHz. CDCbjS: 

3.5-3.9(m.2H). 4.3-4.7(m,4H). 5.0 and 5.0e(each s. total 2H). 6.9-7.5(m,10H) 



Preparatory Example 42 

3'Benzyloxycarbonyi-5-(2K:hlorophenylh10-methyl-2.4<iihydrO'2H,7H-pyrrolo[4\3^4.5]thieno[3.^^^^ ,2,4] 
triazolo[4.3*a][1 .4]dia2eplne 



25 



30 




35 



50 



55 
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70 



75 



20 



25 



30 



35 



40 



ocH.-oJ-,-YV"i 




250 ml of methanol was added to 10.2 g of the compound obtained-ln Preparatory Example 41 .to which 
4.8 g of hydrazine monohydrate was added, followed by agitation at room temperature for 1 hour. After 
completion of the reaction, precipitated hydrazide was collected by filtration. 200 ml of triethyl ortho-acetate 
was added to it and heated at 80 *C for 40 minutes. After completion of the reaction, the reaction mixture 
was concentrated under reduced pressure and the resultant residue was purified by column chromatog- 
raphy (etuting solvent: benzene-acetone) to obtain 7.39 g of the intended compound. 
'H-fvlMR(90 MHz. CDCb)^: 

2.7(s,3H). 3.6-3.9(m,2H). 4.6-4.6(m.2H). 4.8-5.0(m.2H), 5.05 and 5.09{each s, total 2H), 7.0-7.5(m,9H) 



Preparatory Example 43 

3H-5-(2-Chlorophenyl)-1 0-m8thyl-2.4-dihydro-2H.7H'pyrrolo[4 .3 :4,51thieno[3.2-fl[1 .2.4]triazolo[4,3-a][1 Air 
diazepine 




0.23 g of the compound obtained in Preparatory Example 42 was added 3 mi of dichioromethylene, to 
which 0.7 ml of iodotrimethylsilane. followed by agitation at room temperature. After completion of the 
reaction, methanol was added and the solvent was distilled off under reduced pressure. The resultant 
residue was purified by column chromatography (eluting solvent: dichloromethylene-methanol/ammonia 
solution) to obtain 0.1 g of the intended compound. 
iH-NMR(90 MHz, CDCb)^: 

2,7(s.3H). 3.6-3.9(m,2H). 4.5-4.7(m.2H), 4.8-5.1 (m.2H). 7.0-7.6(m.4H) 
Example 105 

3-(2'Cyanoethyl)oxycarbonyl-5-(2-chlorophenyl)-10'methyl-2,4-dihydro-2HJH-pyrrQlo[4\3':4.51thieno[3.2-f]- 
[1 .2.41triazolo[4,3-a][1 .4]diazepine 

55 " " 



101 



EPoae? 110 Ai 



5 



10 




^H-NMR(CDCl3)6: 

2.67(t.J = 7Hz.lH), 2.75(t.J = 7H2.1H). 2,75(s.3H), 3.64-3.90{m,2H), 4.25(U = 7Hz.1H). 4.31(t.J = 7Hz.1H), 
4.64-4.82(m.2H). 4.60-5.1 2(m.2H). 7.26-7.46(nn.4H) 
MS m/z: 453 

Example 106 

3-(3 'Butynyl)oxycarbonyl-5-(2K:hiorophenyl)-1 0-methyl-2,4-dihydrQ-2H.7H-pyrrolo[4 .3 ;4.5]thieno[3.2'f]- 
[1 ,2.4]triazolo[4,3-a][1 .4]cliazQpine 



25 



30 




35 

^H-NMR(CDCl3)5: 

2.00{U = 7H2.1H), 2.46(dU = 7Hz.2Hz.1H). 2.55(s.3H). 2.75(s,3H). 3.60-3.85(m.2H), 4.14(U = 7Hz,1H). 4.20- 
(t.J = 7Hz.1H). 4.60-4.85(m,2H), 4.75-5.1 0(m,2H), 7,10-7.54(nn.4H) 
MS m/z: 452 

40 

Example 107 

3-[2-(Morpholin-4-yl)ethyll-Qxycarbonyl-5-(2-K:hlorophenyl)-10-methyl-2.4Hjihydr^^ 
thieno[3.2-f][1 .2.4]tria2olo[4,3-a][1 .4]diazepine 



50 



65 
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*H-NMR(CDCl3)5: 

2.20-2.85(m,6H), 2.76(s.3H), 3.50-3.90(m,6H); 4.20(t.J = 7H2,1H), 4.28(t.J = 7H2.1H). 4.55-4.80(m.2H). 4.80- 
5.15(m.2H). 7.20-7.55(m.4H) 
MS m/z: 513 

5 

Example 108 

3-(3-Pyridylethyl)oxycaitonyh5-(2-chlorophenyi)-10-methyl-2,4-dihydro-2H^ 
ro [1 .2.4]tria20lo[4,3-a][1.41dia2epine 



CHo-^Ns 
.0 \ -N 



Q^(CHOa-D-C-fP£Y 




20 

CI 



,^ 'H-NMR(CDCl3)6: 



3C 



2.72(s.3H). 3.04(t.J = 7H2.1H). 3.12(t,J = 7Hz.1H), 3.48-3.a5(m.2H). 4.30-4.80<m.4H), 470-5.1 8{m.2H), 4.70- 
5.18(m.2H), 6.95-7.70(m,7H), 8.40-8.56(m,1H) 
MS m/z: 505 

Example 109 

3-(Tetrahydropyran-4-yl)oxycarbonyi'5-(2-chiorophenyi)-10-methyl-2>4-dlhydro-2H7H-pyrroio[4 :4,5]- 
thieno[3.2-f][1 ,2,41triazolo[4,3-a][1 ,4]diazepine 



35 



43 



Q \ N 



45 



CI 



^H-NMR(CDCl3)5: 

1.40-2.30(m,4H), 2.74(s.3H). 3.32-4.05(m,7H), 4.60-5.08(m.4H). 7.20-7.56(m.4H) 
50 MS m/z: 484 

Example 110 

55 3-(3^butyn-2'-yl)oxycarbonyl'5-(2-chloroph9nyl)-10'methyl-2,4<lihydro-2H7H-pyrrolo[4\3^4.5^ 
[1 ,2.4]tria20lo[4,3-a][1 ,4]dia2epine ""^ ~ 
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CHd Q ^ N 

CH=C-CH-0-C-i j • if Y ) 



TO 



»H-NMR(CDCi3)5: 

1.54{d.J = 7Hz,3H), 2.48(d.J = 2Hz.1H).2.72(s.3H), 3.60-3.86 (m.2H). 4.60-4. 82(m.2H), 4.78-5. 10(m.2H), 5,18- 
5.46(m.1H). 7.12-7.54(m.4H) 
MS m/z: 452 

Example 1 1 1 

20 , # 

3-(3 -Morphoiino-3 -oxopropyl)oxycarbonyl-5-(2-chlorophenyl)-1 0-methyl-2.4-dihydro-2H.7H- pyrrolo- 
[4 .3 :4.5]thieno[3,2-f][1.2.4]triazolo[4.3-a][1,4]dia2epine 



0 0 \ N 

r-v II II .^S^N^ 

0 )-C-(CH2)2-0-C-[ ) Y T ) 



35 

^H-NMR{CDCl3)5: 

2.50-2.83(m,2H). 2.72(s.3H).3.32-3.85(m.10H), 4.34(t.J = 7Hz.1H)A40(t.J = 7Hz.1H>. 4.52-4.80(m.2H). 4.72- 

5.10(m,2H)J.20-7.52(m.4H) 

MS m/z: 541 

40 

Example 112 

3-Cyclohexylmethyloxycarbonyl-5-(2-chlorophe^yl)-10-methy^-2.4-d^hydrQ-2H7H-py^rolo[4^3^4.5]thi 
f][1 .2,4]triazolo[4.3-a][1 ,4]diazepine 



50 



55 
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'^H-NMR{CDCl3)5: 

0.68-1 .96(m,11H). 275(s.3H), 3.56-4.00(m.4H). 4,65-4.80(m.2H), 4.82-5. 18(m. 2H). 7.20-7.58(M.4H) 
MS m/z: 496 

5 Example 113 

3-Benzylaminocarbonyl-5-(2-chlorophenyl)-10-methyl-2.4-dihydro-2H7H-pyfroio[4^ 
triazolo[4,3-a][1 .4]diazepine 

10 



15 



S. 



20 




CI 



'H-NMR(CDC!3)6: 

25 2.68(S.3H),3.60-3.94(m.2H), (4,36(d.J = 5.4Hz.2H), 4.50-5.08(m.4H). 7.04-7.50(m,10H) 
MS m/z; 489 

Example 114 

3-(n'hexyl)oxycarbonyl'5-(2-chlorophenyl)00-methyl-2,4<lihydro-2H7H-pyrroW 
triazolo[4,3-al[1 ,4]diazepine 



35 




'H-NMR(CDCl3)5: 

0.75-1 .04(m.3H), 1.10-1 .80(m.8H), 2.72(s,3H), 3.54-3.84(m,2H), 4.02(t,J = 7Hz,1H)A08(t,J =7Hz.1H). 4.58- 
4.80(m.2H), 4.78-5.10(m,2H), 7.20-7.48(m.4H) 
MS m/z: 484 

Example 115 



3-Phenetyloxycarbonyl-5-(2-chlorophenyl)-10-methyi-2,4-dihydro-2H7H>pyrrolo[^^ 
^ triazolo[4,3-a3[1 ,4Idiazepine 
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70 

»H-NMR(CDCl3)«: 

2.72(s.3H). 2.8e(t.J = 7H2.1H), 2.94(U = 7Hz.1H). 3.55-3.84(m,2H), 4.24(t.J =7H2,1H). 4.30(t.J = 7Hz.1H). 
4,50-4.75(m.2H). 478-5. 10(m,2H). 6.98-7.50(m.9H) 
75 MS m/z: 504 

Example 116 

20 3-(4-Chlorobenzyl)oxycarbonyl-5-(2'Chlorophenyl)-10-methyl-2.4<lihydro-^ 
f][1 ,2.4]triazolo[4.3-a][l .4]dia2epine 



26 CH3^-^N\ 

\ N 




CI 

30 

Cl 



^ 1H-NMR(CDCI3)5: 

2.72(s.3H), 3.B0-3.92(m.2H). 4.60-4.a0(m.2H), 4.80-5.04(m,2H). 5.08(S,2H). 7.26(ABq.J =6H2.4H). 7.10-7.46- 

(m.4H) 

MS m/z: Ski 

40 

Example 117 

3-(l''Cyano-1-'-methylethyl)oxycail3onyl-5-(2-chlorophenyl)-10-methyl-2.4-^ 

thieno[3.2-f][1 ,2,4]triazolo[4,3-a][1 .4]diazepine — 



50 

NC 



CH3 

55 



CHa 0 T )l 



.c-o-c-|2£jO 




Cl 
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•'H-NMR(CDCl3)5: 

1.52(s.3H), 1.80(s,3H). 2.72(s,3H),3.50-3.86(m.2H), 4.56-4.76(m.2H). 4.78-5. 10(m.2H). 7.20-7.45(m,4H) 
MS m/z: 467 

5 Example 118 

3-(3^-Nitrobenzyl)oxycarbonyl-5-(2-chlorophenyl)MO-methyl-2,4'dihydro-2H7H-py^ 
[1 .2,4]tria20lo[4.3-a][1 .4]diazepine 

70 



76 



H- 



^ CHa-O-C 



30 




CI 



^H-NMR(CDC!3)5: 

2.72(s.3H). 3.66-3.88(m,2H), 4.67-4.82(m.2H). 4.82-5.0B(m.2H). 5.18(d.J = 2.8H2. ), 7.20-7.72(m,6H). 7.96- 

8.24(m.2H) 

MS m/z: 535 

Example 119 

30 

3>(4'-Trifluoromethylben2yl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl'2.4-dihydro-2H7H-pyrrol^ :4.5]- 
thieno[3,2-f ][1 ,2.4]triazolQ[4,3-a][1 ,41dia2epine 

35 

C H 3 -^^^ N X 

0 V 
II ^ X 



40 



F3C-hQk.CH2-Q-C-I[2^ 




45 

^H-NMR(CDCl3)S: 

2.76(S.3H). 3.70-3.92(m.2H). 4.70-4.86(m.2H), 4.88-5.1 0(m.2H). 5.22(s,2H). 7.25-7.60(m,4H). 7.56- 
(ABq.J = 7Hz,4H) 
50 MS m/z: 558 

Example 120 

55 3-(2'-Cyanoethyl)amlnocarbonyl-5-(2-chlorophenylh10-m9thyl-2.4-dihydrO'2H7H-pyrroio[4\3^4,^ 
f][1 .2.4]tria20io[4,3"a][1 .4]dia2epine 
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0 

II 




NC-(CHa) 2-N-C-N 
H L 



^H-NMR(CDCl3)5: 

2.60(tJ = 7Hz.2H). 2.70(s,3H), 3.40(tJ = 7Hz.1H). 3.46(t = J = 7H2.1H). 4.58-4.80(m.2H). 4.80-5. 10(m.2H). 
5.30-5.58(m.1H). 7.20-7.50(m.4H) 
MS m/z: 452 

Preparatory Example 44 



1-Benzyloxycarbonyl-4-(2-hydroxyethyl)pi peri dine 



50 g of 4-piperidine ethanol and 49.2 g or sodium hydrogencarbonate were dissolved in 480 m! of 
water, in which 55.2 ml of benzyloxycarbonyl chloride was gradually dropped under ice-cooling conditions, 
followed by agitation for 1 hour as it is. The reaction solution was extracted with chloroform and dried with 
anhydrous magnesium sulfate. The sulfate was filtered off and the solvent was distilled off. after which the 
resultant residue was subjected to silica gel column chromatography (developing solvent: ethyl ace- 
taterhexane =30:70) to obtain 66.0 g of the captioned compound (yield: 65%). 
^H-NMR(CDCl3)5: 

0.75-1 .85(mJH). 2.5-3.0(m.2H), 3.4-3.8(m.2H)e 3.9-4.3(m.2H), 5.1 1(s.2H), 7.1-7.4(m.5H) 



Preparatory Example 45 



1-Benzyloxycarbonyl-4-(formylmethyl)piperidine 



159 g of oxalic acid chloride was dissolved in one liter of dichloromethane. in to which 195.8 g of 
dimethyl sulfoxide was dropped at -67* C. followed by agitation for 30 minutes. Thereafter. 200 ml of 
dichloromethane dissolving 66 g of 1-ben2yloxycarbonyl-4-(2-hydroxyethyl)piperidine was dropped at - 
67* C. Subsequently. 380 g of triethylamlne was dropped at -67" C. followed by agitation for about 1 hour. 
After removal of the solvent by distillation, ethyl acetate was added and insoluble matters were removed by 
filtration, and the resultant filtrate was washed with water and dried with anhydrous magnesium sulfate, 
followed by filtration and removal of the solvent by distillation. The resultant residue was subjected to silica 
gel column chromatography (developing solv nt: ethyl acetate:hexane = 20:80) to obtain 55.0 g of the 




0 

II 

CHa-O-C-N 
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^captioned compound (yield 84%). 
iH-NMR(90 MHz. CDCb)^: 

0.8-1. 85(m,4H). 1.85-2.45{m,tH). 2.36(dd,J = 6.1H2j,8H2,2H). 2.5-3.0(m.2H). 3.9-4.35(m.2H), 5.07(s.2H). 7,1- 
7.5(m.5H). 9.67(t.J = 1 .8Hz.1 H) 



Preparatory Example 46 



2-Amino-5-[4-(1-benzyloxycarbonyl)piperidyl]-3-(2-chloroben2oyl)thlophene 



55.0 g of 1-benzyloxycarbonyl-4-(formylmethyl)piperidine, 6.75 g of sulfur and 38.87 g of 2- 
chlorocyanoacetophenone were suspended in 250 ml of N.N-dimethylformamide. to which 7.75 g of 
triethylamine was added at 40 'C. followed by agitation for 1.5 hours. After removal of the solvent by 
distillation, ethyl acetate was added, followed by washing with water and then with a saturated saline 
solution and drying with anhydrous magnesium sulfate. The reaction solution was filtered and after removal 
of the solvent by distillation, the resultant residue was subjected to silica gel column chromatograpfvy 
(developing solvent: ethyl acetate:hexane = 30:70) to obtain 67.9 g of the captioned compound (yield: 76%), 
'H-NMR(90 MHz. CDCl3)5: 

1.15-2.1(m.4H). 3.4-4.05(m.3H), 3.95-4.35(m.2H). 5.06(s.2H). 6.04(bs.1H). 6.94(bs.2H).7.1-7.55(m.9H) 



Preparatory Example 47 

2-[4-(1-ben2yloxycarbonyl)piperidyl]-5-(bromoacetyiamino)-4-(2-chlorobenzoyi)thiophene 



1.5 liters of toluene. 350 ml of water and 27 g of sodium hydrogencarbonate were added to 67.9 g of 
the compound obtained in Preparatory Example 46. to which was further added 48.61 g of bromoacetic acid 
bromide at 60* C. After completion of the reaction, ethyl acetate was added, and the r sultant organic phase 
was collected, washed with a saturated saline solution and dried with anhydrous magnesium sulfate. The 
solution was filtered and the solvent was distill d off to obtain the captioned compound. 
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10 



75 



20 



25 



30 



40 



45 



50 



»H'-NMR(90 MHz. CDCb)*: 

1.1-2.2(m.4H). 2.55-3.05(m,3H). 4.07(s,2H). 4.0-4.45(m.2H). 5.06(s.2H). 6.36(bsJH), 7.1-7.6(m.9H) 12.47- 
(bs.lH) 



Preparatory Example 48 

2-(Arninoacetylamino)-5-[4'(1-benzyloxycarbonyl)piperidyl]-3-(2-chlorobenzoyl)thi^ 



55 



0 




2 liters of ethyl acetate was added to the whole amount of the compound obtained in Preparatory 
Example 47. after which ammonia gas was passed into the mixture while agitating at room temperature for 
3 hours, followed by continuing the agitation for further 12 hours. After passage of nitrogen gas for about 30 
minutes, an organic phase was collected under saltlng-out and the resultant aqueous phase was extracted 
with chloroform under salting-out. Both organic phases were dried with anhydrous magnesium sulfate. The 
solution was filtered and the solvent was distilled off to obtain the captioned compound 
iH-NMR(90 MHz. CDCl3)6: 

1.1-2.15(m.4H). 2.5-3.05(m.3H). 4.61(bs.2H), 3.9-4.4{m.2H), 5.06(s.2H), 6.32(bs.1H), 7.1-7.6(m.9H) 



^^,5 Preparatory Example 49 

2-[4-(1 'benzyloxycarbonyi)piperidylH-(2-chlorophenyl)-thieno[3.2-f][1.4]diazepin-7"One 



0 

^-CHa-O-C-N 




600 ml of benzene. 1.5 liters of pyridine and 9.6 g of acetic acid were added to the whole amount of the 
compound obtained in Preparatory Example 48, followed by refluxing for 25 hours while removing the water 
to outside. After removal of the solvent by distillation, the resultant residue was subjected to silica gel 
column chromatography {developing solvent: ethyl acetate:hexane = 60:40) to obtain 61.21 g of the 
captioned compound (total yield of the three steps: 77%). 
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^H-NMR(90 MHz, CDCIa)^: 

1.0-2.15(m,4H), 2.35-3.0(m,3H). 3.9-4,4(m.2H). 4.43(m,2H), 5.07(s.2H). 6.16(bs.1H). 7.05-7.55(m,9H). 8,93- 
(bs.lH) 



Preparatory Example 50 



2-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2'Chlorophenyl)-thieno[3.2-f][1,4]dia2epin'^^^ 



JO 



75 



Q 
II 

CHs-O-C-N 



20 




25 61.21 g of the compound obtained in Preparatory Example 49. 13.53 of sodium hydrcgencarbonate and 
27.54 g of phosphorus pentasulfide were suspended in 1 liter of 1.2-dimethoxyethane. and agitated at 80'C 
for 1.5 hours. The reaction solution was filtered through the Ceiite membrane and the resultant filter cake 
was washed with chloroform and methanol (Ca 7:3). The washing was combined with the filtrate. The 
solvent was distilled off and the residue was subjected to silica gel column chromatography (developing 

30 solvent: dichloromethane containing 2 - 8% of methanol) to obtain 62.6 g of the captioned compound (yield 
99%). 

^H-NMR(90 MHz. CDCl3)5: 

1 15-2.1(m.4H). 2.5-3.1 (m.3H). 3.95-4.45(m.2H). 4.83(bs.2H). 5.07(bs.2H), 6.18(bs.1H). 7.0-7.6(m.9H) 



35 



Preparatory Example 51 



2-[4-(1-benzylQxycarbonyl)piperidylI-4-(2-chlorophenyl)'9-methyl-6H-thieno[3.2-fl[1.2.4]trlazolo[4,^^ 
40 diazepine 



45 



0 

II 



CHa-Q-C-N 



50 




62.6 g of the compound obtained in Preparatory Example 50 was suspended in 3.5 liters of methanol, 
to which 33.5 g of hydrazine monohydrate was added, follow d by agitation at room temperature for 1 hour. 
After removal of the solvent by distillation, and agitated at 80* C for 1 hour. After removal of the solvent by 



111 



EP0 367 110 A1 



dtstillation. the resultant reside was subjected to silica gel column chromatography {developing soiv nt: 
dich!oromethane:methanol = 98:2) to obtain 21.5 g of the captioned compound (yield 33%). 
»H-NMR(90 MHz. CDCb)^: 

1.2-2.2(m,4H). 2.6-3,05(m.3H). 2.67(s.2H). 4.0-4.4(m.2H). 4.88(bs.2H). 57.0(bs.2H). 6.34(bs.1H). 7.1-7.5- 
5 .(m.9H) 



Preparatory Exannple 52 

10 

4-(2-ChlQrophenyl)-9-methyl'2-(4-piperldyl)-6H'thienQ[3.2-f][1.2.41triazolo[4.3-aH 



75 



20 





26 



30 



6.65 g of the compound obtained In Preparatory Example 51 was dissolved in 140 ml of dlch- 
loromethane, to which 17 ml of trimethylsilyl Iodide was added in a stream of nitrogen, followed by agitation 
in nitrogen for 25 minutes. After cooling, 40 ml of methanol was added and the solvent was distilled off. The 
resultant residue was subjected to silica gel column chromatography (developing solvent: dich- 
loromethane:methanoI:triethylamlne= 94,5:5:0.5) to obtain 4.45 g of the captioned compound (yield 90%). 
^H-NMR(90 MHz, CDCl3)6: 

1.1-2.05(m.4H). 2.35-3.2(m,5H), 2.60(s,3H), 4.77(bs,2H>. 6.37<bs,1H), 7.2-7.6(m.4H) 
MS m/2 (Pos. FAB): 398(M + H)* 



35 



Example 121 



4*(2-Chlorophenyl)-9-methyl-2-[4-(1-ph3nylprQpiolylpiperidyl)]-6H-thieno[3.2-f][1 .2.4]trlazoio[4,3-a][1 ,4]- 
diazepine 



40 



45 



50 




50 mg of phenylpropiolic acid, 110 mg of the piperidine product obtained in Preparatory Example 52 
and 50 mg of l-hydroxybenzotriazole monohydrate were dissolved in 8 ml of N.N-dimethylfomiamide,^to 
which 70 mg of N.N'-dicyclohexylcarbodiimlde under Ice-cooling conditions, followed by agitation at 4' C 
overnight and then at room temperature for 1 hour. After removal of the solvent by distillation, a saturated 
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■sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying 
with anhydrous magnesium sulfate. The solution was filtered, from which the solvent was distilled off and 
the resultant residue was subjected to silica gel column chromatography (developing solvent: dich- 
loromethane:methanol = 99:1) to obtain 130 mg of the captioned compound {yield 89%). 

5 ^H-NMR(90 MHz. CDCb)^: 

1.4-2.4(m.4H). 2.55-3.5(m,3H). 2.68(s.3H). 4.35-4.9(m.2H). 4,88(bS.2H). 6.37(bs.1H). 7.05-7.65(m.9H) 

MS m/2 (Pos. FAB): 526(M + H)* 



10 Example 22 



4>(2-Chlorophenyl)-2-[4-{1-(3'Cyanopropionyl)piperidyl}>9-methyl-6H-thieno[3.2-fl[1.2.4]triazoto^^ 
diazepine 

75 



20 



25 



30 



35 



0 

II 

NC-(CH2)2-C-N 




10 ml of methanol, 1 ml of water and 1.34 g of potassium carbonate were added to 1 g of methyl 3- 
cyanopropionate and agitated at 60 'C for 2 hours. After removal of the solvent by disHllation. chloroform 
was added and insoluble matters were collected by filtration and washed with chloroform. Methanol was 
added to ihe crystals and insoluble matters were removed by filtration, followed by removal of the solvent 
by distillation to obtain 1.31 g of a mixture of potassium 3-cyanopropionate and an inorganic salt. 

100 mg of the mixture. 150 mg of the plperidine product obtained in Preparatory Example 52 and 80 
mg of 1-hydroxybenzotriazole monohydrate were dissolved in 10 ml of N.N-dimethylformamide, to which 80 
mg of N.N'-dicyclohexylcarbodiimide was added under ice-cooling conditions, followed by agitation at 4 C 
overnight and at room temperature for 4 hours. After removal of the solvent by distillation, a saturated 
sodium hydrogencarbonate aqueous solution, followed by extraction with chloroform and drying with 
40 anhydrous magnesium sulfate. The solution was filtered and, after removal of the solvent by distillation, the 
resultant reside was subjected to silica gel column chromatography (developing solvent: dich- 
ioromethane:methanol = 99:1 ) to obtain 140 mg of the captioned compound (yield 78%). 

»H-NMR(90 MHz, CDCb)^: . . .v ^ . .r 

1.1-2.3(m,4H). 2.67(s,3H). 2.4-3. 4(m.3H). 3.5-4.2(m,21). 4.4-5. 9(m,1H). 4.88(bs,2H). 6.35(bs.1H), 7.1-7.5- 

45 (nri.4H) 

MS m/2 (Pos. FAB): 479{M + H) 



Example 123 

50 

4-( 2-Chlorophenyl)-9-methyl-2-[4-(l-morpholinoacetylpiperidyl)l-6H-thieno[3.2-f][1.2.41triazolo[4,3-al[1.4h 
diazepine 
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Q 

0 VCHa-C-N 




5 



70 



150 mg of the piperidine product obtained in Preparatory Example 52 and 150 mg of triethylamine were 
dissolved in 4 ml of N.N-dimethylformamide. which was dropped in 4 ml of N.N-dimethylformamide 
dissolving 60 mg of chloroacetyl chloride at -60 'C. After completion of the reaction, a saturated sodium 
hydrogenearbGnate aqueous soiotion, foiiowed by extraction with chloroform and drying with anhydrous 
magnesium sulfate. The solution was filtered, from which chloroform alone was distilled off ,^ to which 40 mg 
of morpholine and 100 mg of potassium carbonate were added, followed by agitation at 60'C for 1.5 hours. 
After removal of the solvent by distillation, water was added, followed by extraction with chloroform and 
drying with anhydrous magnesium sulfate. The extract was filtered and the solvent was distilled off. after 
which the resultant residue was subjected to silica gel column chromatography (developing solvent: 
dichloromethanetmethanol = 98:2) to obtain 130 mg of the captioned compound. 
iH-NMR{90 MHz. CDCl3)5: 

1.2-2.25(m.4H). 2.3-2.65(m.4H), 2.6a(s.3H). 2.65-3.4(m.5H), 3.5-3.8(m.4H), 3.95-4.36(m.1H). 4.36-4.9(m.1H). 
4.89(s.2H). 6.35(b3.lH). 7.1-7.5(m,4H) 
MS m/z (Pos. FAB): 525(M + H)* 



30 Example 124 

4-(2-Chlorophenyl)-9'methyl-2"[4'{1-(4-pentinoyl)piperidyl}]-6H-thieno[3,2-f][1;2.4 
diazepine 

35 



40 mg of 4-pentinic acid. 150 mg of the piperidine product obtained in Preparatory Example 52 and 60 
mg of l-hydroxybenzotriazole monohydrate were dissolved in 10 ml of N.N-dimethylformamide, to which 80 
mg of N.N'-dicyclohexylcarbodiimide was added under ice-cooling conditions, followed by agitation at 4*C 
overnight and at room temperature for 6 hours. After removal of the solvent by distillation, a saturated 
sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying 
with anhydrous magnesium sulfate. This was filtered and after removal of the solvent by distillation, the 
resultant residue was subjected to silica gel column chromatography (developing solvent: dich- 
loromethane:methanol = 99:1) to obtain 140 mg of the captioned compound (yield 78%). 
iH-NMR(90 MHz. CD0h)5: 




0 
II 



40 



45 
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1.3-2.3(m,5H). 2.3-2.7{m.4H). 2.5-3.4(m,3H), 2.67(s.3H), 3.65-4.15(m,1H), 4.4-5.0(m.1H), 4.88(bs.2H). 6.35- 

(bs.1H).7.05-7.6(m.4H) 

MS {m/2 (Pos. FAB): 478(M + H)* 



s 

Example 125 



2.t4-{1-(4-Bromophenylacetyl)piperidyl}H-(2<^'ilorop'ienyl)-9-methyl-6H-thieno-[3.2-fl[1.2.4]trlazolo[4.3-a]- 
10 [1.4]dia2epine 



Br HQ-CH,-t'-N-N) ^"'-r% 



■q: ) 



20 




25 

Example 121 was repeated using 4-bromophenyl acetic acid. 
*H-NMR(90 MHz. CDCIa)^: 

1.15-2.2(m.4H). 2.49-3.3(m.5H). 2.87(s.3H). 3.55-4.1 (m.1H). 4.45-5.0(m,1H). 4.88(bs,2H). 6.34(bs.1H), 6.6- 
7.11(m.4H). 7.11-7.6(m.4H) 
30 MS m/z (Pos. FAB): 596[(M + H)*. Cl = 35. Br = 81] 



Example 126 

4-(2-Chlorap^^ 
diazepine 



40 0 

II 

NC-CHa-C-N 



45 



50 




Example 121 was repeated using 4-cyanoacotlc acid. 
1H-NMR{90 MHz. CDCl3)5; ^ ^^^^ 

1.4.2.4(m,4H). 2.45-3.55(m.3H). 2,67(s.3H). 3.47(s,2H), 3.55-4.0(m,lH), 4.4-4.9(m,1 H). 4.87(bs.2H), 6.37- 

(bs.1H),7.1-7.5(m,4H) 

MS m/z (Pos. FAB): 465(M + H)* 
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E)Cample 127 

4'(2-ChlorQphenyl)-9'methyl-2-[4-[1-{4-(2-thienyl)propionyl}pipefidyl^^ 
5 [1 .4]diazepine 



10 



15 




EKample 121 was repeated using 4-(2-thienyl)butanoic acid. 
^H-NMR(90 MHz, CDCbjfi: 

1.1-2.2(m.6H). 2.4-3.32(m.3H). 2.67(s,3H). 3.32-4.45(m.4H), 4.45-5.05(m.2H), 4.88(bs.2H), 6.32(bs.lH). 6.95- 
7.6(m,7H) 

MS m/z (Pos. FAB): 550(M + H)* 
Example 128 

4-(2-Chlorophenyl)-2-[4-(1 -eye lopropanecaf bony! piperidy l)]-9-methyl-thieno[3,2-fI[1 .2,4]triazolo[4,3-a][1 AY 
diazepine 



40 




700 mg of the piperidine product obtained in Preparatory Example 52 and 900 mg of triethylamine were 
dissolved in 5 ml of N.N-dimethylformamide, in which 10 ml of an N.N-dimethylformamide solution 
dissolving 650 mg of 3-bromopropionyl chloride was dropped at -60" C. After removal of the solvent by 
distillation, a saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with 
chloroform and drying with anhydrous magnesium sulfate. This was filtered and after removal of the solvent 
by distillation, the resultant residue was subjected to silica gel column chromatography (developing solvent: 
dichloromethane:methanoI = 99:1) to obtain 400 mg of the captioned compound (yield 49%). 
iH-NMR(90 MHz. CDCIa)^: 

0.6-1.15(m.4H). 1.2-2.25(m.5H). 2.4-3.5(m.3H). 2.68(s.3H). 3.7-5.0(m.2H), 4.89(bs.2H). 6.36(bs.1H). 7.1-7.5- 
(m.4H) 
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-Example 129 

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-pentanoyl)piperidyl]-6H-thieno[3.2-f][t.2,4]triazolo[4.3-a][l,4]diazepine 



0 

II /\ CH,-^N\ 
CHa-(CH2)3-C-N^ T N 



10 



15 



20 



26 



30 



CI 



Prepared in the same manner as in Example 121 using valeric acid chloride. 
'H-NMR(90 MHz. CDCbia: 

0.91(t.J = 6.5Hz.3H), 1.1-2.3(m,3H). 2.31(t,J=7.2Hz.2H). 2.67(s.3H). 2.5-3.4(m.3H), 3.7-4.2(m,1H). 4.45-5.0- 
(m.1H), 4.88(bs.2H). 6.35(bs,2H), 7.1-7.5{m.4H) 
MS m/z(Pos. FAB): 482<M + H)* 



Example 130 

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-octanoyl)piperidyl]-6H-thieno[3.2-f][1,2.4]triazolo[4.3-a][1.4]dia2eplne 



Q 

II ^ CHa-^Ns, 

CH,-(CH,)6-C-N^ \ N 



40 




Prepared in the same manner as in Exannple 121 using octanoyi chloride. 
'H-NMR(90 MHz. CDCl3)5: 

0.7.1.1(m.3H), 1.1-2.5(m.14H). 2.3iaJ = 7.5Hz.2H). 2.68(s,3H), 2.5-3.35(m.3H). 3.7^.1 5(m.1H). 4.45-5.0- 
(m.lH). 4.88(bs.2H). 6.35(bs.2H), 7.1-7.5(m.4H) 
^ MS m/z(Pos. FAB): 524(M + H)* 

Example 131 

®^ 4-(2-Chlorophenyl)-2'[4-(1 -methoxyacetylpiperldy l)]>9-methyl-6H-thieno[3,2-f][1 .2,4]triazolo[4,3-a][1 .4> 
diazepine 



117 



EP 0 3671 10 A1 



0 

II 

CH,0-CHj-C 




5 



70 



Prepared in the same manner as in Example 121 using methoxyacetic acid chloride. 
,6 'H-NMR(90 MHz. CDCi3)5: 

1.4-2.3(m,4H). 2.4-3.2(m.3H), 2.68(s.3H). 3.39(s. 3H). 37-4.2{m.1H), 4.06{s.2H). 4.4-4.9(m.1H), 4.89{m.1H). 
6.36(bs.1 n).7.1 -7.55(m.4H) 
MS m/z(Pos. FAB): 470(M + H)* 



Preparatory Example 53 



2'Morpholinoethylphenyl carbonate 



2 g of 4-{2-hydroxyethyl)morpholine and 3.6 g of pyridine were dissolve din 40 ml of dichloroethane. in 
which 5.97 g of phenyl chloroformate was dropped under ice-cooling conditions, followed by agitation for 
about 30 minutes as it is. A saturated sodium hydrogencarbonate aqueous solution was added and the 
resultant organic phase was coilected. The aqueous phase was extracted with chloroform and the extract 
and the organic phase were combined, followed by washing with a saturated saline solution and drying with 
anhydrous magnesium sulfate. This was filtered and the solvent was distilled off. and the resultant residue 
was subjected to silica gel column chromatography (developing solvent: ethyl acetate:hexane = 30:70) to 
obtain 3.39 g of the captioned compound (yield 89%). 
»H-NMR(90 MHz, CDCl3)5: 

2.35-2.7(m.4H). 2.69(t.J = 6.1 Hz.2H). 3.55-3.85(m,4H), 4.34(m.4H), 4.34(t,J =6.1Hz,2H). 6.95-7.5(m.4H) 
^ Example 132 

4-(2-Chlorophenyl)-9-methyl-2-[4-(2-morpholinoethyloxycarbonyl)piperidyl]-6H»thieno[3.2-f][1.2.4y^ 
a][1,4]diazepine 

50 



25 




0 

-(CH2)2-Q-C-0- 




30 



55 
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0 

Or^-(CHj)2-0-C-N 





CHa 




5 



10 



170 mg of the piperidine product obtained in Preparatory Example 52 and 290 mg of 2-mor- 
pholinoethylphenyl carbonate were dissolved in 6 ml of chlorofonn and evaporated to dryness while 
agitating at 80 'C. Chloroform was added and the evaporation to dryness was repeated two or three times, 
thereby completing the reaction. The resultant product was subjected to silica gel column chromatography 
(developing solvent: dichlorometharte:methano! =97:-3) and diehlGrcmethane was added to resultant 
fraction, from which insoluble matters were removed by decantation. After removal of the dichioromethane 
by distillation, a small amount of dichioromethane was added, from which insoluble matters were again 
removed, followed by removal of the dichioromethane by distillation to obtain 170 mg of the captioned 



^H-NMR(90 MHz, CDCb)^: 

1.2-2.2(m,4H), 2.25-3.1 5{m,7H). 2.54(t,J=6.1Hz,2H). 2.6a(s.3H), 3.55-3.55(m,4H), 3.95-4.45(m,2H), 4.18- 
(5.J=aiHz,2H). 4.89(bs.2H). 6.36(bs.1H). 7.1"7.55(m.4H) 
MS m/2(Pos. FAB): 555(M + H) 



Preparatory Example 54 



Prepared in the same manner as in Preparatory Example 53. 
iH-NMR(90 MHz. CDCIa)^: 
4.83(S.2H), 6.9-7.5(m.5H) 

Example 133 

4-(2-Chlorophenyl)-2-[4-{1-(2<yanoethyloxycarbonyl)piperidyl}]-9'methyl-6H-thieno[3,2'n[1,2 ,4]tr 
a][l ,4]diazepine 



compound. 



30 



2-CyanQethylphenyl carbonate 



0 

II 

NC-(CH2)a-0-C-0 




50 



55 
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5 



0 
II 

NC-(CH2)2-0-C-N 




10 



150 mg of the piperidine product obtained in Preparatory Exannple 52 and 180 mg of 2-cyanoethyl- 
phenyl carbonate were dissolved in 5 ml of chloroform, followed by evaporation to dryness while agitating at 
an ambient temperature of 110^*0. The operation wherein chloroform was again added and heated to 
dryness whiie agitating was repeated until the reaction was completed. The resultant product was subjected 
to silica gel column chromatography (developing solvent: dichloromethane) to obtain 90 mg of the captioned 
compound. 

'H-NMR(90 MHz. CDCIaia: 

1.3-2.2(m.4H). 2.5-3.2(m.3H). 2.68(s,3H). 2.69(t.J = 6.1H2.2H). 3.9-4.45(m.2H), 4.25(t.J = 6.1Hz,2H). 4.88 
(bs,2H), 6.36(bs.1H), 7.1-7.6(m.4H) 
MS m/z{Pos. FAB): 495(M + H)* 



4-(2'Chlorophenyl)-2-[4-(1-cyanomethyloxycarbonyipiperidyll-9-methyl-6l-l-thieno[3,2'f][1 ,2,41triazolo[4,3-a]- 
30 [1 ,4]diazepini 



^H-NMR{90 MHz, CDCIa)^: 
1.1-2.4(m.4H). 2.6-3.3(m.3H). 2.68{s.3H). 3,9-4.5(m.2H), 4.89(bs,2H). 6.36(bs.1H), 7.1-7.5{m.4H) 
MS m/z(Pos. FAB): 481 (M + H)* 

Example 135 

4-(2"Chlorophenyl)-2'[4-{1'(3'Cyanopropyloxycarbonyl)piperidyl}]-9'methyl'6H-thleno[3.2-f][1 ,2.4]triazolo- 
(4.3-al[1 .43dia2epine 

55 



25 



Example 134 



35 



40 




45 
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II 



NC-(CH2)3-0-C-N 



10 




'H-NMR(90 MHz. CDCl3)5: 

1.1.2.3(m,6H). 2.42(t.J = 6.8H2.2H). 2,68(s.3H), 2.6-3-3(m.3H). 3.85-4.45(m.2H). 4.16(U = 5.8Hz.2H). 4.48- 
^5 (bs,2H). 6.35(bS.1H), 7.1-7.55(m.4H) 
MS m/2(Pos. FAB): 509(M + H)* 

cKampie 1 36 



30 



2-[4-{i-(3-Butinyloxycarbonylpiperidyl}l-4-(2-chlorophenyl)-9-methyl'6 
[1 ,4]clia2epine 



25 



30 



0 

II 



CH=C-(CHa)2-0-C-N 



35 




iH-NMR(90 MHz. CDCIajS: 

1.2-2.2(m.4H), 1.96(t.J = 2.9H2.1H). 2.3-3.1 5(m.3H), 2-51(td,J = e.BHz,2.9H2.2H), 2.68(s.3H). 3.9-4.5(m,2H). 
40 4.15(tJ = 6.8Hz.2H), 4.89(bs.2H). 6.35(bs,1H). 7.1-7.6(m.4H) 
MS m/z(Pos. FAB): 494(M + H)* 

Example 137 



45 



2'[4-(1-Butoxycarbonyl)pip9ridyl]-4-(2-chlorophenyl)-9-methyl-6H-thigno[3.2-f][1.2.4^^ 
diazepine 



50 
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10 



IS 



20 



2S 



0 

II /\ CH3~~iS* 

CH3-(CHa)3-0-C-N ^ \ 




^H-NMR(90 MHz. CDCblS: 

0.92(t.J = 6.1H2.3H). 1.1-2.2(m.8H). 2.68(s,3H). 2.5-3,1 5(m.3H>, 3.9-4.4(tJ = 6.5Hz,2H), 4.88(bs.2H), 6.35- 

(bs.1H).7.1-7.55(m.4H) 

?^S-m/z(P03. FAB): 49S(M + H)* 

Preparatory Example 55 
2-Bromoetiiyl t-butyldimethylsiiyi ether 

CH3 CH3 



Br-(CHa)a-0-Si-C-CH3 

I I 

30 C H 3 C H 3 

2 g Of ethylene bromohydrin and 2.4 g of imidazole; were dissolved in 40 ml of N.N-dimethylformamide, 
to which 2.65 g of t-butyldimethylsilyl chloride were added at room temperature. After completion of the 
35 reaction, benzene was added, followed by washing with water and a sodium hydrogencarbonate aqueous 
solution and drying with anhydrous magnesium sulfate. This was filtered and the solvent was distilled off. 
thereby obtaining 3.60 g of the captioned compound (yioid 94%). 
'H-NMR(90 MHz. CDCl3)5: 

0.13(s.6H). 0.94(s.9H). 3.38(t.J =6.5H2.2H), 3.88(t.J = 6.5Hz.2H) 

40 

Preparatory Example 56 



45 1-(2-Hydroxyethyl)imldazole 



r N-(CH2)2-QH 



3.56 g of 2-bromoethyl t-butyldimethylsilyl ether and 1.97 g of imidazole were dissolved in 70^ml of 
N.N-dimethylformamide. to which 4 g of potassium carbonate were added, followed by agitation at 90* C for 
2 hours and 40 minutes. After removal of the solvent by distillation, ethyl acetate was added, followed by 
washing with water and drying with anhydrous magnesium sulfate. This was filtered and. after removal of 
the solvent by distillation,m the resultant residue was dissolved in tetrahydrofuran. to which 12.6 ml of 
tetrabutylammonium fluoride (1M tetrahydrofuran solution), followed by agitation at room temperature. After 
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•completion of the reaction, the solvent was distilled of and the resultant residue was subjected to silica gel 
column chromatography (developing solvent: dichloromethane) to obtain 0.59 g of the caption compound 
(yield 35%). 

^H-NMR(90 MHz, CDCl3)5: 
5 3.28(bs.1H), 3.6-4.2{m.4H). 6.84(bs,1H), 7.28(bs,lH) 



Preparatory Example 57 



w 



15 



N'^N-(CH2)2-0-C-0-^ 



Prepared from the c^mpoiind of Preparatory Sxarrtpie 56 in the sanrie manner as in Preparatory 
Example 53. 

20 

Example 138 

25 4-(2-Chlorop|^^ 

tria2oio[4,3-a][1 .4]diazepine 



s 

s|^ll-(CH,),-0-C-l( 



35 




40 

^H-NMR(90 MHz, CDCl3)5: 

1.2-2.2(m,4H). 2.4-3.1(m,3H). 2.68(S,3H). 3.9-4.5(m.6H). 4.87(bs,2H). 6.36(bs,1H), 7.1-7.6(m.4H). 7.42(bs.1H) 
MS m/2(Pos. FAB): 536(M+ H)* 

45 

Example 139 

4-(2-Chlorophenyl)-9-methyl"2-[4-{1-tetrahydropyran-4-yl]oxycarbonyl)piperidyl}]-6H-thleno[3,2-f][1^ 
50 tria2oio[4.3'a][1 ,4]dia2epine 



55 
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w (J VCl 



^H-NMR(90 MHz, CDCls)^: 

;6 1.0-2.2(m.8H). 2.5-3.2(m,3H). 2.68{s.3H). 3.25-3,67(m,2H). 3.67-4.0(m,2H). 4.0-4.39(m.2H). 4,5-5.05(m,1H). 
4.88(s,2H). 6.35(bs.1H). 7.05-7.55(m.4H) 
MS m/z(Pbs. FAB): 526(M + H)^ 

Preparatory Example 58 

20 

Phenyl 3-phenylpropylcarbonate 



25 



0 



Q-(CHa)3-0"C-0-^ 



FT^pared in the same manner as in Preparatory Example 53 at a yield of 70%. 
'H"NMR(90 MHz. CDCl3)5: 

1.8-2.25(m.2H). 2.74(dd,J = 9.0H2,6.5Hz,2H). 4.23(d.J = 6.5Hz,2H). 6.95-7.55(m.10H) 

35 

Example 140 

4-(2-Chlorophonyl)-9-methyl-2-[{1"(3-phenylpropyloxycarbonyl)plperidyl}]-6H-thieno[3,2-fl[1 .2.4]triazolo[4.3- 
4Q al[l,4 } iiazepine 



45 



0 

Q-{CH2)3-0-C-N 



50 




55 



^H-NMR(90 MHz, CDCl3)5: 

1.0-2.2(m.6H). 2.4-3^(m.5H), 2.68(s.3H), 3.8-4.4(m,2H). 4.07(t. J = 6.5Hz.2H). 4.87(bs.2H). 6.36{bs.1H), 6.7- 
7.6(m,9H) 

MS nn/z(Pos. FAB): 560(M + H)* 
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Example 141 



4"(2-Chlorophenyl)-9-methyl-2-[4"{1-(2-morpholinoethylammocarbonyl)piperid 
triazolo[4,3-a][1 .4]diazepine 



70 



15 



0 

II 

^ H 




20 



26 



30 



170 mg of the pipertdine product obtained in Preparatory Example 52 and 210 mg of 4-[2- 
(phenyIoxycarbonylamino)ethyl]morpholine were dissolved in 4 ml of chloroform and evaporated to dryness 
while agitating at 80" C. Chloroform was added and the evaporation-to-dryness operation was repeated 
twice, thereby completing the reaction. This was subjected to silica gel column chromatography (developing 
solvent: dichloromethaneimethanol = 95:5). A small amount of dichloromethane was added to the resultant 
fraction and insoluble matters were removed by decantation. After removal of the dichloromethane by 
distillation, a small amount of dichloromethane was again added, followed by removal of insoluble matters 
by filtration. The dichloromethane was distilled off to obtain 160 mg of the captioned compound. 
iH-NMR(90 MHz. CDCl3)6: 

1.0-2.25(m.4H). 2.25-3.1 (m,9H). 2.67(s.3H). 3.1-3.5(m,2H), 3.5-3.85{m.4H), 3.85.4.2(m.3H). 4.88(bs.2H). 6.35- 

(bs.lH). 7.1-7.6(m.4H) 

MS m/2(Pos. FAB): 554(M + H)* 



35 Preparatory Example 59 



4-(Phenyloxycarbonyl)morpholine 



40 



45 



50 



Prepared in the same manner as in Preparatory Example 53 and purified by silica gel column 
chromatography (developing solvent: ethyi acetate:hexane = 5:95). 
iH-NMR(90 MHz. CDCb)^: 
3.4-3.9(m.8H). 6.9-7.5{m.5H) 



Example 142 



®® 4-(2-Chlorophenyl)'9-methyl-2-[4-(1-morphoiinocarbonylpiperldyl)-6H'thieno[3.2-fI[l,2.4]triazolo[4,^^^^^ 
diazepine 
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0 



10 



5 



0 




5 ml of chloroform was added to 180 mg of the piperidine obtained in Preparatory Example 52 and 250 
15 mg of 4-(phenyloxycarbonyi)morphoiine, followed by agitation at an ambient temperature of 130" C for 12 
hours while evaporating to dryness. This was subjected to silica gel column chromatography (developing 
solvent: dichioromethario) to obtain 38.8 mg of the captioned compound. 
'H-NMR(90 MHz. CDCb)^: 

1.2-2.4(m.4H). 2.6-3.2(m.3H). 2.68(s.3H). 3.0-3.45(m.4H), 3.45-3.95(m.6H). 4.88(bs,2H). 6.36(bs,1H), 7.05- 
20 7.5(m.4H) 



Preparatory Example 60 



2-Ethoxyethyl p-to!uenesulfonic acid 



2 g of 2-ethoxyethanol were dissolved in 40 ml of pyridine, to which 5.66 g of p-toluenesulfonyl chloride 
was added under ice-cooling conditions, followed by raising to room temperature. Ethyl acetate was added, 
followed by washing with water and a saturated sodium hydrogencarbonate aqueous solution and drying 
with anhydrous magnesium sulfate. This was filtered and, after removal of the solvent by distillation, the 
resultant residue was subjected to silica gel column chromatography (developing solvent: ethyl ace- 
tate:hexane = 5:95) to obtain 3.69 g of the captioned compound (yield 56%). 
^H-NMR(90 MHz. CDCIajS: 



1.12(t.J = 7.2Hz.3H). 2.42(s.3H). 3.42(q.J = 7.2H2.2H), 3.4-3.7(m.2H). 4.0-4.2(m.2H). 7.26(bd.J = 8.3Hz.2H). 
7.73(bd.J = 8.3Hz.2H) 



Example 143 

4-(2-Chlorophenyl)-2-[4-{1-(2-ethoxyethyi)plperidyl}]-9-methyl-6H-thieno[3,2-f][1.2,4]tria20lo[4,3-a][1,4]- 



0 



30 



CaH50-(CH,)2-Q-S-^-CH3 
0 



35 



45 



diazepine 



55 
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70 



75 



25 



30 



35 



40 



45 



C2HsO-(CH2)2-N 




150 mg of the piperidin© product obtained in Preparatory Example 52 and 140 mg of 2-etlioxyethy! p- 
toluenesulfonate were dissolved in 5 ml of N.N-dimethylformamide, to which 100 mg of potassium 
carbonate, followed by agitation at 90' C for 2 hours. After removal of the solvent by distillation, water was 
added, followed by extraction with chloroform and drying with anhydrous magnesium sulfate. This was 
filtered and, after removal of the solvent by distillation, the resultant residue was subjected to silica gel 
column chromatography (developing solvent d!Ch!oromethane:nriethanGl = 9S:2) to obtain r2G nr.g of the 
captioned compound (yield 68%) 
^H-NMR{90 MHz. CDCl3)5: 

1.20(t,J = 7.2Hz,3H). 1 .5-2.4(m.6H), 2-4-3.0(m,1 H). 2.64(t.J =6.1Hz.2H). 2.71(s,2H). 2.8-3.25(m.2H), 3.51- 
(q,J = 7.2H2,2H), 3.59(t,J = 6.1Hz.2H), 4.95(bs.2H). 6.44(bs,1H). 7.2-7.6(m.4H) 
MS m/2(Pos. FAB): 470(M + H)* 



Preparatory Example 61 

0 

CH^C-{CH2)a-0-S-Q-CH3 
Q 

Prepared In the same manner as in Preparatory Example 60 at a yield of 70%. 
^H-NMR(90 WSHz. CDCl3)5: 

1.95(t.J = 2.9Hi.1H). 2.27(S,3H). 2.53(td,J = 7.2Hz,2.9H2,2H). 4.06(tJ = 7.2Hz,2H), 7.25(bd,J = 8.3Hz.2H). 7.73- 
(bd,J = 8.3Hz.2H) 



Example 144 

2-[4-{1-(3-Butynyl)piperidyl}]-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-f][1,2,4]triazo 



50 



55 
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^H-NMR(90 MHz. CDCl3)5: 

1.4-3.0(m.11H). 1.97aJ = 2.5H2,1H). 2.68{s.3H), 2.8-3.2(m.2H). 4.88{bs,2H), 6.35.1H), 7.1-7.5(m.4H) 
MS m/2(Pos. FAB): 450(M + H)'' 

5 Example 145 



4-(2-chlorophenylH-[1-(dimethylaminosulfonyl)piperidyl]-9-methyl-6H-^^ 



25 100 mg of the piperidine product obtained in preparatory Example 52 and 80 mg of triethylamine were 
dissolved in 3 ml of N,N-dimethylformamide. which was dropped in 4 ml of N.N-dimethylformamlde 
dissolving 50 mg of dimethylsulfamoyi chloride at -60 *C. Because the starting materials were left in large 
amounts, triethylamine and dimethylsulfamoyi chloride were added at room temperature until the starting 
materials disappeared. After removal of the solvent by distillation, a saturated sodium hydrogencarbonate 

;T0 aqueous solution was added, followed by extraction with chloroform and drying with anhydrous magnesium 
sulfate. This was filtered and subjected to silica gel column chromatography (developing solvent: dich- 
loromethane:methanol = 99:1) to obtain 90 mg of the captioned compound (yield 71%), 
iH-NMR(90 MHz. CDCi3)5: 

1 .5-2.2(m.4H). 2.5-3.1 (m,3H). 2.68(s.3H). 2.80(s,6H), 3.55-3.9(m,2H). 4.89(bs,2H). 6.32(bs.1 H), 7.1-7.5(m.4H) 
. 35 MS m/z(Pos. FAB); 505(M + H)* 



4-(2-chiorophenyl)-9-methyl-2-[4-{1-(2-thiophensulfonyl)piperidyl}]-6H-thieno[3,2-f][1.2.4]triazolo[4,3-a][1^ 
diazepine 



diazepine 



10 



20 



15 




Example 146 



46 




50 



55 



Prepared in the same manner as in Example 121 using 2-thiophensulfonyl chloride. 
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■^H-NMR(90 MHz. CDCb)^: 

1.5-2.3(m.4H). 2.3-2.95(m.1H). 2.44(td.J = 12.2Hz.3.6H2.2H). 2.67(s.3H). 3.65-4.1 5(m,2H), 4.88(bs.2H). 6.33- 
(bs.lH), 6.8-7.7(m.7H) 
MS m.z(Pos, FAB): 

5 

Claims 

1. A triazolo-1,4-di-a2epine compound of the below given formula and a pharmacologically acceptable 
TO salt thereof. 

r N 





20 




(wherein R' and are the same or different and represent a hydrogen atonn or a lower ail<yl group. 
25 represents a hydrogen atom or a halogen atom. R* represents a hydrogen atom or a lower alkyi group. X 
represents 

(a) a group of the formula, 

o 
II 

-O- C-, 

(b) a group of the formula, 

0 
li 

-N-C-, 

I 



R 



wherein represents a hydrogen atom or a lower alkyI group. 

40 (c) a group of the formula, 
o 

(d) a group of the formula, 



45 0R° 

I 

-0-P-. 



50 



(wherein represents a lower alky! group), 
(e) a group of the formula, 



55 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



0 

II 

II 

0 

n is an integer of 0 or 1 . 
and Y represents 

(1) a cycloalkyi group which may have a substituent(s), (2) a cydoalkylalkyi, (3) an alkynyl group, 

(4) a group of the formula, 

I 

CH3-C-(CH2) t 

' 1 

CN 

in which R7 is hydrogen or methyl and r is zero, 1 or 2. 

(5) a group of the formula, NC-{CH2)p-. (wherein p is an integer of from 1 to 6), 

(6) a group of the fomiula. A-(CH2)p- wherein A represents a group selected from a pyridyl group, a pyranyl 
group and a morpholino group and q is an Integer of from 0 to 6), 

(7) an alkynyl group having from 1 to 6 carbon atoms wherein a phenyl group or a cycloalkyi group Is 
joined to any carbon atom), 

(B) a group of the formula. 



NC 



(9) a group of the formula. 



(wherein and are the same or different and represent a hydrogen atom, a lower alkyl group, a 
pyridylmethyl group or a cycloalkyi group or R^ and may be joined along with a nitrogen atom to fonm a 
ring, and B represents a phenylene group or a lower alkylene group having from 1 to 3 carbon atoms, 

(10) a group of the formula. 

(11) a group of the formula, 

Q 

-CRt-Hlt-C-O-CHi-C-C-CH,- 

(12) a group of the formula. 
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Q 

a N -C-0 -CH.-C-C-CH, 



(t3) a group of the formula, 



CH«CH - 



10 



(14) a group of the formula. 



C-C- 



15 



(15) a lower alkyi group, or 

(16) a cycloalkylalkenyl group, 
(17) 



20 



0 -0-(CH2)S- 



25 in which s is 1 or 2, 
(18) 



30 



0 .-(CH2)t- 



In which t is 1 or 2. 
(19) 



35 



40 (20) an arylalkyl. 
(21) an arylalkenyl. 
(22) 



45 



J>r 

RIO Rll 



(E)U- 



50 



in which RIO Is hydrogen or phenyl. R11 is hydrogen or a lower alkyl. E is an alkenylene and u is zero or 



or 
(23) 



55 



G- 



in which G is an alkenylene or -J-(CH2)k-. J is oxygen or sulfur, k is zero, 1 or 2, provided that when X is 
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0 0 



0 0 



II II 
(a) -0-C-. (b) -N-C- 



II II 
(c) -C-. or (e) -S-, 

II 



5 



0 



Visa 



group selected from (1) to (14). and when X is 



10 



0R° 



(d) -0-P-, 
II 



0 



75 



Y is a group of (15) and that when n = 0, Y is an alkynyl group of (3). 

2. The compound and the salt as claimed in Claim 1, in which X is (a), (b) or (c). 

3. The compound and the salt as claimed in Claim 1, in which X is (c) -CO-. 

4. The compound and the salt as claimed in Claim 1. in which Y is one of (1) to (16). 

5. The compound and the salt as claimed in Claim 1. in which X is (c) -CO- and n is 1. 

6. The compound and the salt as claimed in Claim 1 . in which X is (a) -COO- and nisi. 

7. The compound and the salt as claimed in Claim 1. in which X is (b) -IMR5-C0- and n is 1 . 

8. The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y Is a cycloalkyl. 

9. The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y is a cycloalkyl having 3 
to 7 carbon atoms. 

10. The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y is cyclopropyl. 

11. The compound and the salt as claimed in anyone of Claims 1 to 7 in which R1 is hydrogen and R2 
is methyl. 

12. The compound and the salt as claimed in anyone of Claims 1 to 7 in which R1 is hydrogen. R2 is 
methyl and Y is a cycloalkyl. 

13. The compound and the salt as claimed in Claim 1 in which Y is one of (4). (3). (16) and (2). 

14. The compound and the salt as claimed in Claim 1 in which Y is HCsC-C(CH3)2-. 

15. The compound and the salt as claimed in Claim 1 in which R3 is chlorine. R1 is hydrogen, R4 is 
methyl, n is 1. and Y-X- and R2 are defined with one of the following combinations: 



40 



45 



50 
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CHs 0 
I II 
NC-C-O-C- 
I 

CHa 



CHa 0 
I II 
NC-C-Q-C- 
I 

CH, 



CK-CH-C - 
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0 

P>— CHaNHC- H 

0 
II 

CH»C-CHaCH,0 -C - CH, 
Q 

NCCH.ClUCHaOC- CH, 



n 

!>-!- 

o'- 

0 

o-i 



H 



H 



H 



O-C- CH3 



16. A triazolo-l.A-di-a^epine compound of the below given formula and a pharmacologically acceptable 
salt thereof in which Y, X. n. R1, R2. R3. R4 are defined in the same manner as in Claim 1: 

N 



17. A triazolo-1 ,4-di-azepine compound of the below given formula and a pharmacologically acceptable 
salt thereof in which Y, X, n, R1. R2, R3. R4 are defined In the same manner as In Claim 1: 
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Y - (X)„ - N 



10 




15 



18. A pharmaceutical composition which comprises a pharmacologically effective amount of the 
compound or the salt thereof, defined in Claim 1, and a pharmacologically acceptable carrier. 

19. The use of the compound or the salt thereof as defined in any of preceding Claims i to 17 for the 
making of a medicament against a disease against which anti-PAF activity is effective. 

20. The use as claimed in Claim 19, in which the disease is an allergic disease. 

21. The use as claimed in Claim 19. in which the desease is asthma. 



20 



25 



30 



35 



40 



45 



50 



65 



135 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application number 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 89119910.1 



Category 



Citation of document with indication, wtiere appropriate, 
of relevant passages 



Relevant 
to claim 



CUVSSIRCATION OF THE 
APPLICATION (Int. CIXJ 5 



DE 



Al - 3 724 031 



(BOEHRINGER INGELHEIM) 
* Claims 1,5,8-10 * 



1,16- 
19 



The present search report lias t>een drawn up tor all claims 



C 07 D 495/22 
C 07 D 495/14 
A 61 K 31/55 

07 D 495/22 
C 07 D 249:00 
C 07 D 243:00 
C 07 D 333:00 
C 07 D 207:00) 
( C 07 D 495/1-4 
C 07 D 249:00 
C 07 D 243:00 
C 07 D 333:00) 



TECHNICAL FIELDS 
SEARCHED (InL ClX5 



C 07 D 495/00 



Place of saarcn 
VIENNA 



Date of completiofl of the search 

14-12-1989 



Examiner 



BRUS 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant If combined wittt another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : int rmediate d cument 



T ; theory r principle underlying the invention 
E : earlier patent document. I^ut published on, or 

after the filing date 
O : document cited in the application 
L : document cited for other reasons 

& : member f the same patent family, corresponding 
docutrtent 



